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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TojTy Ha 3acefaHuu kapeapel Duzuku

[Iporokom ot 20 . Ne
3aB. kadenpoii .M. donrymux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymnﬂ

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu kadeapsl DOu3nku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonrymun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DOHU3NKU

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonrymun

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM Toy Ha 3acefaHuu kapeapsl Duznku

[Iporokom ot 20 . Ne

3aB. xadenpoit I[.M.ﬁonryan

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM rojly Ha 3acefjaHuu Kapeapel DPuznku

IIporokomor 20 . Ne
3aB. kadeapoii JAM. Jonrymux




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHUSI TUCHUIUIMHBI «lI[pakTHKyM pelieHrs OIMMITHAAHbBIX 3a/1a4 110
¢usuke» b1.B.JIB.01 sBastorcs: chopMHUpOBATh Y CTY/IEHTOB KOMIIETEHTHOCTHO-
OpUEHTUPOBAHHBIC 3HAHUS, YMEHHUS U HABBIKH 110 PELICHUIO OJUMIINAIHBIX 3a/1a4 U
MIPUMEHEHHE UX B 00YUEHHUH PElIeHUI0 (PU3MUECKUX 3a7a4 B CpeIHEH IKOIe KaK
HEOThEMJIEMbIE KOMIIOHEHTBI CUCTEMBI OOLIEKYIbTYPHBIX, OOIIETTPOPECCHOHANBHBIX,
CHelHalbHBIX KOMIIETeHIINN OaKkanaBpa 1 KOMIIETEHIIMI OakaiaBpa B o0nacTu
MeJaroruyeckou nesTeNbHOCTH.

®opmupoBanue npodecCHOoHaTILHON KOMIETEHTHOCTH OaKaiaBpa MOCPeCTBOM
MIOATOTOBKH CTYJIEHTOB K OOYUYEHUIO yYallluXCsl IPUMEHEHUI0 (GU3UUECKUX 3HAHUH pU
pElIeHNU OJIMMITUAJHBIX 33/1a4 B c(pepe CpeHero mKOoJILHOro (OCHOBHOTO, ITOJIHOTO,
BapUATHUBHOIO) U IONOJHUTEILHOTO 00pa30BaHUs MO (PU3UKE.

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuuruimaa [IpakTHKYM TI0 PENICHHUIO 33]1a4 TOBBIIICHHOHN CJI0XHOCTH HIKOJIBHOTO
Kypca QU3UKH BXOJUT B YacTh y4eOHOTO IIaHa (OPMHPYEMYIO YIaCTHUKAMHU
o0pa3oBaTeIbHbIX OTHOIICHUH 00pa30BaTEeILHOM MTPOrPAMMABI.

JIist u3ydeHusI TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIIAJCHHS),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

Metoauka oOyueHus: (pU3HUKE B IIKOJE

dusnka

[Tpon3BOICTBEHHAS - MPAKTHKA IO MOJIYYSCHHIO MPO(HECCHOHATBHBIX YMCHUN U OTIBITA
podecCHOHaAIbHOM IeATEIIBHOCTH

Metoarka opraHu3aiuy BHEYPOYHOH JIEATEILHOCTH 110 MATEMATHKE U (PU3UKE

3uanus (yMEHUs, BIa/ICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM ITUCIUTUINHBI
OyayT HEOOXOIMMBI AJI U3YYECHUS TUCIUTUINH/TIPAKTHK:

BrimonHeHue 1 3amuTa BHITYCKHONM KBATU(DUKAITMOHHON paboThI

[TonroroBka K cave U cjiada rocyJIapCTBEHHOTO dK3aMeHa

[TpousBoacTBEHHAS — MPEAAUILIIOMHAs TPAKTHKA

CoBpeMeHHbIE CpeCTBa OIEHUBAHUS PE3YIbTaTOB O0yUEHUS

3 Komnerenuun ody4aromerocsi, popmupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TuctMIIMHbL (Moayis) «IIpakTHKyM MO pelieHuo 3a1a4
MOBBIIIEHHON CJIOKHOCTH IIKOJIBHOTO Kypca (QU3UKK» 00yJaroIuiics 10JKeH o0nagaTh
CIIENYIOIIMMU KOMIIETCHIMSIMHU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

ITK-1 CriocoOeH peann30BbIBaTh NMEIarOrHYeCKHid MPOIECC C UCIOIb30BaHHEM
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B OPraHU3aIMsIX CPEJHEr0 00IIero
o0pa3oBaHUs

IK-1.1 OreHMBaeT NMeJarorn4eckyro CUTYaIuIo C MO3UIUH HE00XO0AUMOCTHU
BO3MO>KHOCTH €€ KOPPEKIINH

I1K-1.2 Pemraer oOpazoBarenbHbIE 3a/1a41 HA OCHOBE COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJIOTUI

I1K-1.3 Ocy1ecTBIISIET KOHTPOJIb PE3YJIbTaTOB M KOPPEKTUPOBKY
NEAArorn4eckoro BO3IeHCTBUS

I1K-2 CriocobeH Ha OCHOBE COBPEMEHHBIX TEXHOJIOTUI pa3padaThiBaTh U PEAIN30BbIBAThH
METOAMYECKOE o0ecreyeHne y4eOHbIX PU3NUECKUX JUCUUIUINH

[K-2.1 AHanu3upyeT akTyalbHbIH YPOBEHb MOATOTOBKH 00YYaIOIIMXCS MO
(GU3NYECKUM AUCHUILIMHAM, OIIPEEIIAeT 30Hy UX OunxKaiiero
pa3BUTHS




[1K-2.2

Pemraer Ha ocHOBe COBpeMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH 3a/1aun
0 TUTAHUPOBAHMIO, Pa3paboTKe MU pealu3anuy IporpaMMm ydeOHBIX
($U3NUECKUX TUCIUIUIMH

I1K-2.3

Ocy1ecTBIsieT KOHTPOJIb PE3yJIbTaTOB O0yUEHUS yJalIuxcs 1o
bu3nYECKUM AUCIUIIITMHAM




4. CTpykTypa, 00b€M U copepkaHue JUCHUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. yacoB, B TOM

qHce:

— KOHTaKkTHas padora — 8,8 akaJ. 4yacos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,8  akaJ. 4acos;

— camocTosTenbHas pabora — 199,4 akas. gacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma aTTecTalyu - 3a4eT, 3a4eT C OIEHKOM

AynutopHast ] o
KOHTakTHas paboTa E 5 dopma TeKyIero
S B
B aKa/l. yacax 5] uzn KOHTPOJISt
Paszen/ Tema 2 (B axan ) == . P Kox
> & © | caMOCTOATENbHOH | ycrmeBaeMOCTH U
JUCLUATUINHBI 2 £ o . | xommerennuu
g g paboThI MIPOMEKYTOYHOM
Tlex mal. | mpakr. 'S aTTeCTaluu
3aH. 3aH. | U &
1. Mexanuka
ITogroroska k
MIPAKTUIECKUM Beinonxenue
3aHATUAM MIPOMEXYTOUHON
POMENYTOTES TK-1.1, TIK-
ITogroroska KOHTPOJIBHOU 1.2. TIK-1.3
1.1 OcHOBBI KHHEMATHKH 2 2 JIoKJIana paboTsl 1o H.K’ 21 H'Kl
[MoaroroBka pENIeHHIO 3a1ad. 29 HI& 23
JIEMOHCTPALMOHH JemoHcTpanms - '
oro 9KCIEpUMEHTA
9KCIEpUMEHTA
IToaroroBka k
MIPAKTUYECKUM Beinonnenne
3aHATHAM TIPOMEKYTOYHOH
POMEHYTOHHE TK-1.1, TIK-
[Hoaroroska KOHTPOJIbHOW 1.2 IK-1.3
1.2 OcHOBBI AUHAMHKHA 5 5 JOKJIaaa a00TBI IO . -
[K-2.1, IIK
[NoaroroBka pelIeHuIo 3a1a4 i
2.2,TIK-2.3
JIEMOHCTPALIMOHH JemoHcTpanus
oro JKCIEPUMEHTA
SKCHEpUMEHTA
IToaroroBka k
MPaKTUICCKUM Beinonnenue
3aHATUSAM MIPOMEXKYTOUHON
POMEAYTOTES TK-1.1, TIK-
IToaroroska KOHTPOJILHOM 1.2 TIK-1.3
1.3 3aKoHBI COXpaHEHHS 18,7 JOKJIana paboTsl 1Mo H'K’z 1 l'I'K’
ITonroroBska peLIeHUIO 3a/1a4 29 HI& 23
JIEMOHCTpPALlMOHH JemoHncTpanus e '
oro SKCHEpUMEHTA
9KCIEPUMEHTA
Wroro no pazneny 2 2 23,7
2. MonekymsipHast pu3uka u
TEPMOJIMHAMUKA
IToaroroska k Brimonnenue IK-1.1, TIK-
2.1 OCHOBBI MOJIEKYJISIPHO- 5 20 MPAaKTUYCCKUM MIPOMEKYTOUHOMN 1.2, TIK-1.3,
KHHETUYECKOH TEOpUH 3aHATHAM KOHTPOJIBHOH IK-2.1, IIK-
IMoaroToBka paboThI IO 2.2,TIK-2.3




JIoKJIaga

[oaroroska PELIeHHUIO 33/1a4
JE€MOHCTPALMOHH JlemoHCcTpanus
oro JKCIEpUMEHTa
JKCIEpUMEHTa
IloaroroBka k
MPaKTUYECKUM Brimonnenue
3aHATHIM MIPOMEKYTOYHOM
IToaroroska I:(OHTpg;BHOﬁ TIK-1.1, TIK-
2.2 OCHOBBI 20 HoKTATA paBoTsI 0 1.2, TIK-1.3,
TEPMOJIUHAMUKHI TIK-2.1, TIK-
[Moaroroska pelIeHnIo 3a1a9 22 1K-2.3
JIEMOHCTPALOHH JlemoHcTpanus ’
oro SKCHEpUMEHTA
SKCHEpUMEHTA
Hroro no paszneny 40
3. DneKkTpoauHAMHKA
IloaroroBka k
MPAaKTUIECKUM Brimonnenue
3aHATHIM NPOMEIKYTOUHO TK-1.1, TIK-
[Hoaroroska KOHTPOJIbHOU 1.2, TIK-1.3
3.1 DnekTpuuecKoe mose 8 JIOKJIa/1a paboThI 1Mo H.K’-Z 1 HK’-
[Toaroroska pelIeHnto 3aaq 29 Hf<2 3
JIEMOHCTPALNOHH JlemoHCcTpanus - '
oro SKCHEPUMEHTA
9KCHEpUMEHTA
ITogroroBska k
MIPAKTUYECKUM Brimonnenue
3aHATHAM MIPOMEKYTOUHOM
ITogroroska Il)com*pg;rbﬂoﬁ TK-1.1, IIK-
3.2 3aKOHBI TOCTOSTHHOTO 8 HoKIANA paBoTsI 0 1.2, TIK-1.3,
TOKa TIK-2.1, TIK-
[NoaroroBka peleHuto 3a1a4 22 TIK-2.3
JEeMOHCTPALIUOHH JemoHCcTpanus ’
oro 9KCIEpUMEHTA
9KCIEpUMEHTA
IloaroroBka k
MPaKTUIECKUM Brimonnenue
3aHATHAM TPOME3KYTOTHOH TK-1.1, TIK-
[Hoaroroska KOHTPOJIbHOW 12 TK-1.3
3.3 MarauTHOE TI0JIe 4 JIOKJIaza paboTsI IO H'K’-Z 1 HK’-
[ToaroroBka peLIeHUIO 3a1a4 29 l;II’<-2 3
JIEMOHCTPALIMOHH JlemoHcTpanus - '
oro 9KCHEPUMEHTA
9KCHEPUMEHTA
Iloaroroska k
MPAKTUIECKUM Brimonnenue
3aHATHIM MIPOMEKYTOUHOM
o IToaroroska KOHTPOJIbHOM TK-1.1, IIK-
3.4 DAEeKTpUIECKHiA TOK B 1.2, TIK-1.3,
pa3NUYHBIX CpEAax 8 JloKana padotLI 1o TIK-2.1, TIK-
[MoaroroBka peleHuto 3axa4 20 [IK-2.3
JIEMOHCTPaLMOHH JleMoHcTpaus -
oro SKCHEpUMEHTA
SKCHEpUMEHTA
IToaroroBka k
MPaKTUICCKUM Beimnonnenue
3aHATHAM npOMemyTquf)ﬁ TK-1.1, TIK-
3.5 DnexTpoMarHuTHas 8 Toaroroska KOHTPOTIRHOI 1.2, IIK-1.3,
S JOKJIaa paboThI 1Mo TK-2.1, TTK-
[HoaroroBka pelueHuto 3axa4 22 TIK-2.3
JIEMOHCTPALNOHH JlemoHcTpanus -
oro JKCIEPUMEHTA

IKCIICPUMEHTA




Htoro mo pasneny 36
HWroro 3a cemectp 99,7 3a4éT
4. Konebanus
ITogroroBka k
MIPAKTUYECKUM BrimoaHeHue
3aHATHAM MPOMEKYTOUHOM
TToaroroska E)(OHT (?J;FLHOﬁ TIK-1.1, TIK-
4.1 MexaHHYeCcKHe 155 z([)Kna a a6I())TBI o 1.2, IIK-1.3,
KOJICOQHHS ¥ BOJIHBI ' A A P IIK-2.1, TIK-
IToaroroBka PpelIeHnIo 3a1a4 22 [K-2.3
JIEMOHCTPAIIMOHH HemoHncTpanus - '
oro JKCIEPUMEHTa
JKCHEPUMEHTa
IToaroroBka k
MIPaKTUIECKAM Brinonnenue
3aHATHAIM IPOMEKYTOIHOM
IToaroroska II)<0HT (Z,J;)Hoﬁ TIK-1.1, TTK-
4.2 DeKTpOMarHUTHBIC 15.4 Hoxna a 3.61())TI>I o 1.2, IIK-1.3,
KOJIe0aHUs U BOJIHBI ' A . P I1K-2.1, TIK-
IToaroroBka pelIeHuIo 3a1a4 22 TIK-2.3
JIEMOHCTPALlMOHH JemoncTpanus - '
oro IKCIIEPUMEHTA
IKCIIEPUMEHTA
HWroro no pazaeny 30,9
5. OnrTuka
IToaroroBka x
MIPaKTUIECKAM Brinonnenue
3aHATHAIM IPOMEKYTOYHOM
TToaroroBska II)<0HT (Z,J;)Hoﬁ TIK-1.1, TIK-
5.1 DneKTpOMAarHUTHBIC 79 KA a6Ic)m>1 o 1.2, IIK-1.3,
BOJIHBI ! A A P I1K-2.1, TIK-
IToaroroBka pelIeHuIo 3a1a4 22 MIK-2.3
JIEMOHCTPAIIMOHH JemoHcTpanus - ’
oro IKCIIEPUMEHTA
IKCIIEPUMEHTA
IToaroroBka k
HpaKTI/I‘{CCKI/IM B])IHOJ]HGHI/IC
3aHATHAM MPOMEXKYTOYHOM
POMEHYTOHHE TK-1.1, TIK-
TToaroroska KOHTPOJIBHON
1.2, [IK-1.3,
5.2 I'emeTpudeckas ONTHKA 11 JIOKJIaga paboTHI 1O K21 TIK-
ITonroroBka peLIeHuIO 3a1a4 29 1;112-2 3
JIEMOHCTPALlMOHH JemoHcTpanus - '
oro JKCHEPUMEHTA
JKCHEPUMEHTA
IlogroroBka Kk
TIPaKTUIECKAM BrimonaeHue
3aHATUSIM MPOMEKYTOYHOM
POMEIKYTOHHC IK-1.1, TIK-
ITonroroska KOHTPOJIBHOM
1.2, IIK-1.3,
5.3 BonHoBas ontuka 5 JIOKJIaza paboTHI 1o
I1K-2.1, TIK-
IToaroroBka peleHuIo 3a1a4y
2.2, 1IK-2.3
JIEMOHCTPAIIMOHH JemoHcTpanus
oro IKCIIEPUMEHTA
IKCIIEPUMEHTA
HWroro no pazaeny 23,9
6. KBaHTOBas onTHka
IlogroroBka Kk Brimonaenne
MPaKTHYECKUM MPOMEKYTOYHOM
p3aH;{Tm{M ?(OHT g,J;FLHOﬁ TIK-1.1, TIK-
6.1 KBauTtsl. Temnosoe 179 HoMroToBKa a6Is)TBI o 1.2, IIK-1.3,
nznyuenue. Porosdbdexr. ' A P IK-2.1, IIK-
JoKIaaa peIIeHnIo 3a1a4 29 TIK-2.3
Iloaroroska JemoncTpanus - '
JIEMOHCTPALMOHH JKCIEPUMEHTa




oro

HToro no nuCHUMIIIMHE

OLICHKOM

JKCHEPUMEHTA
HWroro no pazaeny 17,9
7. AToMm.
ITogroroBka k
MPaKTUICCKUM Brmoanenue
3aHATHAIM MPOMEKYTOUHOH
POMEIKYTOHHC TK-1.1, TIK-
7.1 Ctpoenue aToma. [MoaroroBka KOHTPOJBHOM 12 TIK-1.3
CIeKTphI N3Ty4YCeHUS 6 16 JOKJIana paboTsI 1Mo H'K’_2 1 HK-
aTOMOB. ITogroroBka pEeLICHUIO 3a/1a4 29 l;H’(-Z 3
JIEMOHCTPALMOHH JlemoHcTpanus - '
oro SKCHEpUMEHTA
JKCHEPUMEHTA
HWroro no pazaeny 16
8. Slnepnas pusmka
ITogroroBka k
MPAaKTUICCKUM Brimoanenue
3aHATHAM MPOMEKYTOUHOH
IToaroroska II)(OHT gJ;FLHOI?I TIK-1.1, TTK-
8.1 Crpoenue sizep. A P 1.2, TIK-1.3,
6 11 JIOKJIa/1a paboTEHI MO
SInepHbie peakiuu. TK-2.1, TIK-
[ToaroroBka peleHuto 3a1a4
2.2, IIK-2.3
JEMOHCTPAaLMOHH JlemoHCcTpanus
oro 9KCHEPUMEHTA
JKCIEPUMEHTA
HWroro no pazaeny 11
Hroro 3a cemectp 99,7 320
3a4eT, 3a4eT ¢
1994 >




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B xoze nmpakTHuecKuX 3aHATHIA, KpOME TPaIUIIMOHHOTO OOBSICHEHHS TPENOAaBaTEeIeM
y JIOCKH, HCIIOJIb3YETCs OTIEPEkKArOIasi CaMOCTOsITeNIbHAs paboTa CTYACHTOB, KOT1a UM
3apaHee pa3JaroTcs OT/ENbHbIC 33]]a4, B KOTOPBIX OHH JIOJKHBI Pa300paThCs
CaMOCTOSITENILHO U OOBACHUTH UX pelieHue rpymmne. Kpome Toro, mpakTHKyeTcs: mpooieMHoe
o0y4eHue, pa3BUBAIOIIEE NCCIICAOBATENILCKUE HABBIKM CTYIEHTOB U TMO3BOJISIOIIEE UM IO
PYKOBOJICTBOM IIpENOAaBaTelis HAaUTH IyTH PEIICHU 3a1a4y UM POOIIEMBI.

CemuHapcKue 3aHITHS BKIIOYAIOT B CE0s1 TAKME METO/bI 00y4eHUs, KaK yueOHast
JUCKYCCHS, B XOJI€ KOTOPOM CTYAEHTHI U3J1araloT CBOE MHEHHE U OOMEHUBAIOTCS B3I AaAMU
Ha npo0sieMy, 3BpUCTHYECKas Oece1a, CTUMYIIUPYIONIAs KOJUIEKTUBHOE MBIIIICHHE U
COBMECTHBIH IMOMCK OTBETa Ha C(HOPMYITUPOBAHHBII BOIPOC WM 33a4y, a TAKKE
WHAMBUIyalIbHOE 00yueHHe, KOTa CTYJACHTaM BBIJAIOTCA 3aJJaHUs C YIETOM UX
MHIUBUAYAIBHBIX OCOOEHHOCTEH.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4aK0IHXCH

[IpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEACTBA VIl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAIlUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POpMALIMOHHOE o0ecTieueHne TN CUUIITUHBI

a) OcHoBHas JuTEpaTypa:

Cagenbes, 1. B. CoopHHK BOIPOCOB U 3a7a4 1o o01ieit Gpusuke : yuebHoe nocodue /
. B. CaBenneB. — 5-e uza. — Caunkr-IlerepOypr : Jlans, 2007. — 288 c. — ISBN 978-5-
8114-0638-8. — TekcT : aneKTpoHHBIH // JIaHb : 3J1eKTpOHHO-OMOINOTEeYHAs cUcTeMa. —
URL.: https://e.lanbook.com/book/352 (nara obpamienus: 28.05.2021). — Pesxxum moctyma:
JUISL aBTOPU3. MTOJIb30BaTENCH.

®usznka. YrayOneHHbI Kype ¢ pelieHusIMU U ykazanusMu. EI'D, onmumnuanel,
9K3aMeHHI B By3 : yueOHoe ocobue / E. A. Bumnskosa, B. A. Makapos, E. b. Uepenernkas,
C. C. YecHokos ; mox pen. B. A. Makaposa, C. C. YecHokoBa. - 6-¢ u311. - MockBa :
Jlaboparopus 3uanui, 2020. - 419 c¢. - (BMK MI'Y —kozne). - ISBN 978-5-00101-829-2. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1200602 (nata
obpamienusi: 24.05.2021). — Pexxum goctyma: 1o moAnucke

0) lonojiHUTe/ILHAS JIUTEPATypa:

[Ikosa B "KBaHTe : cOOPHUK HAay4HBIX TPYIOB / coctaButenu B. A. Tuxomuposa, A.
. Yepnoyuan. — Mocksa : MITHMO, [6. r.]. — YacTs 1 : [Ipunoxenue K xxypHairy
"Ksant" Ne 3/2015 HoBunka — 2015. — 208 c. — ISBN 978-5-4439-0632-4. — TexkcT :
AIEKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/92698 (nata obpamenus: 24.05.2021). — Pexwum goctymna: st
aBTOPH3. NIOJI30BATENIEH.

CxomnupoBats B Oydep

[Mkona B "KBanre". ®u3nka : cOOpHUK HayYHBIX TPYAOB / cocTaBuTenu B. A.
Tuxomupona, A. U. Uepnoynan. — Mocksa : MITHMO, [6. r.]. — Yacts 2 : [Ipunoxenue x
xypHary "Ksaat" Ne 2/2016 — 2016. — 192 ¢. — ISBN 978-5-4439-1039-0. — TexcrT :
AIEKTPOHHBIN // JlaHb : anekTpoHHO-OnbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/92697 (nata obpamenwus: 24.05.2021). — Pexwum goctymna: st
aBTOPH3. NIOJI30BATENIEH.

[[Ixona B "KBanTe". ®usnka : COOPHUK HAYIHBIX TPYIOB / cocTaBuTeNn B. A.
Tuxomupona, A. U. Uepnoymnan. — Mocksa : MITHMO, [6. r.]. — Yacts 3 : [Ipunoxxenue k



xypHaiy "Ksant" Ne 4/2016 — 2016. — 232 ¢. — ISBN 978-5-4439-1106-9. — TekcT :
AJIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/92696 (nata oopamenus: 24.05.2021). — Pexwum goctymna: st
aBTOPU3. II0JI30BATEIICH.

B) MeToauuyecKue yKa3aHus:

[konpabIe onuMnuaabl CIIOIY. ®dusuka 2019 : yueObHO-MeToaMUeCKOE TTocooue /
nox pea. A. C. Xykoga. - Cankr-IlerepOypr : CIIOI'Y, 2019. - 194 c. - ISBN 978-5-288-
05969-8. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/1243902
(mara obpamenus: 24.05.2021). — Pexxum rocTymna: mo noAmucke.

r) [Iporpammuoe odecneuenne u UnTepHer-pecypcebi:

IIporpammHoe obecnevyenune

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH

7Zip cB0OOHO pacnpoctpansemoe [10 OeccpodHo

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanue Kypca Cchuika
DrekTpoHHbIe pecypchl oubimorekun MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web
Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:
cucrema — Poccuiickuii nuaekc Haygnoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHLY) asp

DjekTpoHHas 0a3a NepuoIuUecKuX u3nanuii East View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOC obecreyeHme JUCIHHUIIIIMHBI BKIIIOYACT:

Y4eOHble ayAUTOPUH Ui TPOBEICHUS IPAKTUUECKUX 3aHATHH, IPYNIOBLIX U
VHJMBHUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIErO0 KOHTPOJIA U MPOMEKYTOYHON aTTECTALlUN:
JIOCKa, MyJIbTUMEINHHBIN ITPOEKTOP, IKPaH.

[Tomerienus 17151 caMOCTOSTENBHOM pabOThl 00YUAIOIIUXCS: IEPCOHAIbHBIE
koMmbroTepsl ¢ maketom MS Office, Beixomom B IHTEpHET 1 € JOCTYIIOM B DIICKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA



IIpuiroskeHue 1. Yu4eGHO-METOJUUECKOE 00ecIIeueHe CAMOCTOATEIBHOM pasoThI
o0yuaroumxcsa

Mo gucumnanHe «MpPaKkTUKYM MO peLleHmIo 3a4a4 NOBbILEHHOWN CI0XHOCTM WKObHOTO Kypca GpU3UKN»
npeaycmoTpeHa ayaMTOpHas W BHeayaMTOpHas caMocTonTe/ibHas paboTa obyyarowmxcs.

AyauTOpHaA camocToATeNbHaA pa60Ta CTyAeHTOB npeanonaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTU4YeCKUX 3aHATUNAX.

MpumepHbie aydumopHbie KOHMpOosbHbie pabomol (AKP):

9 cemectp

KoHTponbHasa paboTta Ne 1 «®Pusnyeckme oCHOBbl MEXaHUKU»

3apaHue 1. Pagnyc-BeKTOP YacCTULLbl ONPeAenseTcs BblpaskeHUemM 7 = 3t% + 4t?j + 7k , rae i, ] k -
eAMHNYHble BeKTopa oceit X, Y, Z. BbiumcaunTb: 1) nyTb S, NnpoitaeHHbI Yactuuel 3a nepsble 10c, 2)
MoAay/b nepemelleHns Ar 3a Toxe Bpems, 3) ycKkopeHue yactuubl. OteeT: S=500m, Ar=500m, a=10 m/c’.

3apaHue 2. Koneco BpalliaeTcs BOKPYr HEMOABMUKHOW OCK TaK, YTO Yyro/ NoBopoTa 3aBUCUT OT BPEMEHM
MO 3aKOHY ¢ =10 +20-t-2-t*. HaifTn: 1) cpeAHee 3HauYeHMe yrN0BON CKOPOCTU (o) 3a MPOMEKYTOK

BPeMeHM OT t=0 40 OCTAHOBKM; 2) YI/I0BOE YCKOPEHME B MOMEHT OCTAHOBKM Koleca;  3) nosHoe
YCKOPEHME TOUKM, HaXOAALLECA Ha paccTosiHWM 0,1M OT OCM BpaLLEHUA AR MOMEHTa BpeMeHH t=4 c.
OTser: 10 pag/c; -4 paa/c’; 1,65 m/c’.

3apaHue 3. 10 ropM30oHTaNbHOM NOBEPXHOCTM ABUXKETCA TENO MAcCOM mM=2 Kr noa, AencTenem cunbl F=8
H, HanpaBneHHO Nog yraom a=60° K ropusoHTy. HailTn pacctosiHne, KOTOpOe NPOLLJIO Tes0, eCaN ero
CKOPOCTb yBeAMUYMAACh € 3 A0 5 M/c, @ KOIDPUULMEHT TPEHMA MEKAY TENIOM U NOBEPXHOCTLIO PaBeH
pn=0,1.0tBeT: 5,9 m.

3apaHue 4. LLiap maccoi m;=5 Kr ABUMKETCA CO CKOPOCTbIO V1= 1 M/C 1 CTaNKMBAETCA € NOKOALLMMCA
LIapoM Maccoi m,=2 kr. OnpeaennTe CKOPOCTU WAPOB Mocae yaapa. Yaap cuuTatb YNpyrum, Npambim 1
ueHTpanbHbim. OTeeT: 0,43 m/c, 1,43 m/c.

3apaHue 5. YpaBHeHMe KonebaHUM TOYKN UMEET BUA: x = 4 -cos o(t+7) ,raeA=0,02 m, w=1 c'l, t=0,2

c. OnpeaennTb Nepunoa, HadyanbHyo Ppasy KonebaHUi TOUKMU 1 eé YyCKOPeHne B MOMEHT BpemeHm 1 c.
2
Otset: T=2 ¢ $0=0,2m pag; a =0,16 m/c”.

KoHTponbHas pabota Ne 2 «Ctatuctuueckan GpusmKa u TepmoagnHaMmUKa»

3apaHue 1. Haaute ana ra3oobpasHoro asoTta TemnepaTtypy, NPy KOTOPOI CKOPOCTAM MONEKYA V; =
300 m/c 1 v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHNA GYHKLMM pacnpeaeneHnsa Makcsenna

flv).oteer: 1 _ MV =Vi) oo
4k In(v, /V,)



3apaHue 2. VigeanbHblil 4BYXaTOMHbII ra3 06bemom 5 1 1 gasneHnem 10° Ma n30xopuyeckn Harpenw, B
pe3yabTaTe Yero cpeaHAa KMHeTUYeCKana aHeprua ero moneKkyn yseamyumnacb ot 0,0796 aB go 0,0923 3B.
Ha cKONbKO NpW 3TOM U3MEHUTLCA AaBNEHME ra3a? B ganbHeNWeM ras n3oTepmMmyYeckn paclumpuan oo
HavyanbHOro gasneHus. OnpegenuTte o6bem rasa B KoHue npouecca. OTeeT: yBeanumtca Ha 0,16 MMa;
5,8 n.

3apaHue 3. Onpegenvte KO3GOULMEHT TENJONPOBOAHOCTM A a30Ta, CAN KOIPPUUMEHT ANHAMMUYECKOM
BA3KOCTU N ANA HEro Npu Tex xe ycnosuax paseH 10 mkMa-c. OteeT: A=7,42 mBT/m-K.

3apaHue 4. 12 r a30Ta HaxoAsTCA B 3aKPbITOM cocyae obbemom 2 1 npu TemnepaType 109C. Mocne
HarpeBaHWA AaBAeHUe B COCye CTano paBHo 10°Mm.pT.cT. Kakoe Konnyectso Tenna 6610 coobLeHo
rasy npu HarpeeaHum? OTBeT: 4,1-103LI,>K.

3apaHue 5. Cmewann Boay maccoit m;=5Kr npu temnepatype T,=280 K c Bogol maccoit m,=8Kr
npu temnepatype T, =350 K.  HaiTtu: 1) Temnepatypy 8 cmecu; 2) usmeHeHue AS sHTponum,
npoucxoasaulee npu cMmelwimsaHuun.  OteeT: 323 K; 0,3 KA/K.

KoHTponbHana pab6oTta N2 3 «I1eKTpuuecTso U MarHeTusm»

3apaHue 1. DneKkTpuyeckoe nose co3gaHo Asyma 3apagamu q:=10 HKa n  q,=-20 HKA, HaxoaAwmMmnca
Ha paccTtosHuu d=20 cm apyr oT gpyra. OnpeaenmTb HanpPAXEHHOCTb NOJIA B TOUYKE A, yAa/IeHHOM OT
nepBoro 3apsaaa Ha paccrosHue r;=30 cm 1 OT BTOpPOro Ha r,=50 cm. Paccumntatb paboTy, KOTopyto
HeoHX04MMO COBEPLLUTL, YTODObI NEPEHECTM TOYEUHbIN 3apasg, q0=5-10'4 Kn 13 TOUKM Haxoasawmiica
nocepeanHe mexay 3apagamum B Touky A.  OtseT: 280B/m, 0,42 .

3apaHue 2. MimeeTcs npegHasHayeHHbIN 41A U3mMepeHns pasHoOCTU noTeHunanos ao 30 B BonbtmeTp
conpotuBneHmem 2 KOm, KOToporo pasaeneHa Ha 150 geneHnin. Kakoe conpoTnsieHNe Haao B3ATb U
KaK ero BK/OYUTb, YTOObI 3TUM BOJIBTMETPOM MOXKHO 6bI/I0 U3MEPUTb PA3HOCTb NOTeHLManoB 4o 75 B?
KaK M3meHUTCA Npu 3Tom LieHa AeneHna BoabTmeTpa? OteeT: 3 KOm, 0,5 B/aen.

3apaHue 3. 1o NPOBOJIOYHOM pamKe nMmetoLein GopmMmy NPaBUIbHOMO LECTUYTONbHWUKA, MAET TOK CUION
I=2 A. Mpu 3TOM B LIeHTpe pamKu 06pasyeTca MarHUTHOE NoJe C HanpAKeHHOCTblo 33 A/M. Haiktn anuHy
NPOBOJIOKK, U3 KOTOPOI caenaHa pamka. OteeT: /=0,2 m.

3apaHue 4. MpoBoaALLas pamMKa NOMELLLEHa B O4HOPOAHOE MAarHUTHOe noJie ¢ MHAyKumen B=0,1Th.
MNOCKOCTb PaMKM COCTABAAET C HanpaBAeHWeM MarHuTHoro nonsa  yron ¢ = 30°. Maowaab pamku S =
20 cm?, conpoTuenenue R = 0,1 OmM. MarHWTHOE Nosie PaBHOMEPHO YMEHBLLIAETCA 40 HY/IA 3a BPEMS
At=0,1 c. OnpegenuTe: a) cpeaHee 3Ha4YeHMe 3.4.C. UHAYKUMU, BO3HUKaIOLLEN B paMKe; 6) cuny
WMHAYKLUMOHHOIO TOKa; B) 3aps, KOTOPbI NPOTEYEeT No pamMKe 3a Bpema ymeHblleHus nons. Oteet: 1 mB;
10 mA; 107 Kn.

3apaHue 5. ConeHoung ¢ UHAYKTUBHOCTbIO L=7 MI'H 1 akTUBHbIM conpoTusneHnem R=44 Om
NOAKAKOUYMIN K UCTOYHMKY NOCTOAHHOIO HanpAa*keHua Uy, a 3aTem K reHepaTopy CMHYCOMAANbHOIO
HanpsaXXeHna ¢ AeNCTBYIOWMM 3HaYeHnem HanpsxkeHnna U,=U,. Mpun Kakoi yactoTe reHepaTopa
MOLLHOCTb, NoTpebnseman coneHonaom, byaer B 5 pas meHbLle, Yyem B nepBom ciydae? OTeeT: v=2 KlLL.

10 cemecTp



KoHTponbHana paboTta N2 4 «OnTuka»

3apaHue 1. B onbiTe FOHra Ha NyTM 04HOMO U3 MHTEPPEPUPYIOLLNX IyYeN NOMeELLANACb TOHKaA
CTeKNAHHAA N1aCTUHKa, BCIeACTBUE Yero LeHTpabHasA CBeTAan Noaoca CMeLLLanach B NOJIOXKeHUe
NnepBOHaYa/IbHO 3aHATOE MATOM CBET/ION NOM0COM(He cunTan LeHTpanbHOM). Jlyd nagaeT Ha NAACTUHKY
nepneHAnKynapHo. Nokasatenb npesomaeHna NNacTMHkn n=1,5. [innHa BonHbI cBeTa A=6-10" m.
KakoBa TonwWwmnHa nAacTUHKN? OTBET: 6 MKM.

3apaHue 2. benblit cBeT NagaeT HOPMabHO Ha MOBEPXHOCTb CTEKASAHHOM NAACTUHKKU TonwmHon d=0,4
MKM, HaxoJsAllelca B Bo3ayxe. Mokasatenb NnpenomaeHuns ctekna n,=1,5. OnpeaenuTe: a)
reoMeTpUUYECKYIo U ONTUYECKYIO Pa3HOCTb X043 UHTepdepMpYIOLLUX lydeit B Mpoxoasiiem ceeTe, 6)
OJINHbI BOJIH, MUHTEHCUBHOCTb KOTOPbIX 0CNabAaeTca nocsie NpoXoKAeHUs NAaCTUHKK. CunTaThb, YTO
BMAMMAA YaCTb CNEKTPA NeXUT B MHTepBane aavH BoaH ot 0,4 o 0,7 mkm. OTBeT: 0,8 MKM; 1,2 MKMm;
0,48 MmKM.

3agaHue 3. Ha andpaKkunoHHyo pelleTky HopMasibHO nagaeT ny4yok ceeTa. KpacHas anHus ¢ gavHom
BO/IHbI A=630 HM BUAHA B CMEKTPE TpeTbero nopaaxa nog yrnom ¢=71°. Kakaa cnexktpanbHas MMHUA
BMAHA NOZ 3TUM e Yr/IOM B CMEKTpe YeTBEPTOro nopsaaKa? Yemy paBHa NOCTOAHHAA pelweTkn? CKOMbKO
BCEro KPacHbIX MaKCMMYMOB AaeT 3Ta peleTka? OTeeT: 473 Hm; 2 MKM, 7.

3apgaHue 4. [1Ba nonspusaTopa PacrnosioKeHbl TaK, YTO Yros MeXay UX NJ0CKOCTAMM NPONyCKaHUA
paseH 25°. ONpeaenuThb, BO CKONbKO Pas YMEHbLUWUTCA MHTEHCUBHOCTb CTECTBEHHOrO CBETA NMPU
npoxoxaeHuu: 1) uepes oanH (Nneps.blit) nonapusatop, 2) yepes oba nonspusatopa. Koadduumnent
NornoweHna ceeta B nonapusatope paseH 0,08. Oteet: 2,17; 2,88.

3apaHue 5. Kakas gons sHeprum ¢poToHa U3pacxoaoBaHa Ha paboTy BbipbiBAaHUA 3NEKTPOHa, eCcu
KpacHas rpaHuua ¢otoadpdekta 307 HM 1 MaKCMManbHaa KMHETUYECKan aHeprua ¢oToanekTpoHos 1 3B?
OtBeT: 0,8.

KoHTponbHana pa6oTa Ne 5 «KBaHTOBas ¢pusmnka»

3apaHue 1. YepHoe Teno umeet temnepatypy 3 kK. MNpu oxnaxkaeHum tena gaAvHa BOJHbI,
NPUXOAALLAACA Ha MAaKCUMYM M31y4aTeIbHOM CNOCOBHOCTH, M3MeHMIAck Ha 8 MKM. [1o KaKo
TemnepaTypbl oxnagmnoce teno? OTeeT: 323K.

3apaHue 2. Dn1eKTpPoH obnagaeT KuHeTudeckoi aHeprmneit 30 3B. Onpeaenntb Ae6poiNeBCKYIO ANUHY
BOJIHbI 3/IEKTPOHA. BO CKONBKO  pa3 M3MeHUTCA 3Ta AJIHA BOJIHbI, €C/IN KMHETUYEeCKasa IHeprua

-1
yMeHbLKnTCca Ha 20%? OTeeT: 2,2:10 Om; 1,12.

3apaaHue 3. Mpu ABMMKEHUN YacTULLbl BAOb OCU X CKOPOCTb e MOKeT BbITb onpeaefieHa C TOYHOCTbIO
(ownbKoi) Ao 1 cm/c. HaiTn HeonpeaeneHHOCTb KOOPANHATBI, €CIK YacTULEel asaaeTca: 1) 3S1eKTPoH,
2) apobuHKa maccori 0,1r. OteT: 0,01m; 10%m.

3apaHue 4. Yactmua HaxoguTca B 6eCKOHeYHO ry6oKoi ogHOMEPHOM NOTeHLMaAbHOMN nmes
MWHUMa/bHYIO 3Hepruto. KakoBa BepOATHOCTb OBHaPYKEHUA YacTULbl B cpeaHelt TpeTh ambl? OTBeT:
0,609.



3apaaHue 5. OnpegennTb 4 IMHY BOJ/IHbI, COOTBETCTBYHOLLYO TPETbel MMHUN cepun Banbmepa: 1) B
CNeKTpe 13ny4yeHun Boaopoaa, 2) B cnekTpe usnyyeHusa noHa renva. Oteet: 434um, 109HMm.

KoHTponbHana paboTta N2 6 «®PusmnKa agpa u aneMeHTapPHbIX YacTUL»

3apanue 1. NepsoHayanbHan Macca U30Tona Mpnana . Ir  pasHa m = 5, nepuog nonypacnasa

75 cytok. Onpenennte, CKONbKO Agep pacnagetca 3a 1 ceKyHAy B 3Tom npenapaTte. CKOAbKO aTOMOB
3TOro npenapara octaHeTca Yepes 30 CYyTOK U BO CKO/IbKO pa3 U3MEHUTCA aKTMBHOCTb NpenapaTta 3a 3T0
Bpema? OtseT: 1,67-10%; 1,2-10%; 1,32.

3apaHue 2. Aapo 6epunnna-7 B-paanoaktTueHo no cxeme K-3axsata. 3anucatb peakumio. Kakne
yacTuubl Npu 3TomMm 0b6pasoBasimnch?

3agaHue 3. HeliTpMHHOE U3NyYeHne 3Be3bl MOMKET BO3HMKHYTb 3a CHET 06beAMHEHNA ABYX NPOTOHOB C
0b6pasoBaHMEM AeWToHa. 3anuiumMTe peakumio. Kakme yactuubl ewe 06pasytoTcs B 3TOM peakumm?

3aaaHue 4. HaitTu aHepruio cBsasu agpa, KOTopoe MUMeeT 0AMHAKOBOE YMCI0 MPOTOHOB U
HEeMTPOHOB U pagunyc, B NOATOPA pasa MeHblIN paguyca sgpa Al . OteeT: ®Be, 56,5 M3B.

3apaHue 5. /13 nepBoHayanbHO CBOBOAHbLIX NPOTOHOB N HEUTPOHOB 0bpasyeTcs SApo
yrnepoga-12. Kakaa aHeprusa npu 3TOm BblAeNseTcsa, Kak OHa Ha3biBaeTca?  Ecnm cMHTE3MpoBaTh TakMM
obpasom 1 ryrnepona, TO CKO/IbKO BCETO BbIAENMTCA NPU 3TOM 3Heprum? Kakomy Konmdectsy HedTh 3Ta
3Heprusa skBuBaneHTHa? OTeeT: 92,4 M3B; 740 Ix; 16 T.

BHeayauTopHaa camocTosaTelbHasA paboTa 06yyatloWwmMxcsa BKAOYAET B CEBA:  M3yuyeHUe iMTepaTypbl No
COOTBETCTBYIOLEMY Pa3aeny; peleHme MHAMBMAYaNbHbIX 4OMALIHMX 3a4ad.

MpumepHsbie uHAUeudyanbHble domauwiHue 3adaHus (U43)

9 cemecTp

3apaua Ne 1 «KnHemartuka nocTtynaTte/ZibHOro 1 Bpawiate/sibHoOro Asn>XeHmna»

2 v ~
TouKa ABUNKETCA NO OKPYXKHOCTM paguycom 4 m no 3akoHy S = A+ Bt rpe S—npoiiaenHbiit nytb, A=8
2 v 2
M, B=2 m/c’, t- Bpemsa. OnpeaenunTb, B KaKo MOMEHT BpeMeHU HOpMa/ibHOe YCKopeHue pasHo 2 m/c”.
HalTu cKopocTb, TaHreHUMaNbHOE M NOJIHOE YCKOPEHWNE TOYKM B 3TOT MOMEHT BPEMEHMU

3apaua Ne 2 «JuHaMMnKa NOCTynaTesbHOro ABUXEHUA»



Ha 0604 maxoBuKa gnameTpom 60CM HaMOTaH LIHYP, K KOHLYY KOTOPOTro NPUBA3aH rpys C Maccoi 2 Kr.
OnpefenvuTe MOMEHT MHEPLMM MAaXOBMKA, €C/IM OH BPALLLAsACb PaBHOYCKOPEHHO Nog, AeiCcTBMEM Fpy3a,
3a Bpems t=3c nprobpen yraosyto ckopocTtb 9 paa/c.

3apaaua Ne 3 «JuHaMuKa BpawLaTeIbHOro ABUXKEHUA»

Ha Ban B BMAE LMANHAPA C FOPU30OHTAIbHOM OCblO BPaLLEeHUA HAMOTaHa HEBECOMan HUTb, K KOHLLY ee
npuKpenaeH rpys. Kakyto yrioByto CKopocTb 6yAeT umeTb Bas CNyCTA 2C Noc/ie Havyana ABUMKEHUA rpysa,
€Cc/n macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, 4eiCTBUEM CU TPEHUSA Ha ABMKYyLLMeECcA
Tena MOXKHO npeHebpeyb

3apauya N2 4 «3aKOHbl COXpaHEeHUA B MEXaHUKe»

[Ba manbix No pasmepy rpysa maccamm m;=10 Kr n m,=15 Kr nogseLleHbl Ha HATAX OAUHAKOBOW AJ/INHbI
L=2 M B OZLHOI TOYKE 1 CONPMKAcatoTCa Mexay coboit. MeHbLumii rpy3 6bln OTKAOHeH Ha yron a=60° u
oTnyuweH. OnpeaenuTe BbICOTY, Ha KOTOPYIO NOoAHUMYTCA 0ba rpysa nocne abcontoTHO Heynpyroro

yAapa

3apgaua Ne 5 «MexaHuuyecKkue KonebaHma»

Mepuog 3aTyxatowmx KonebaHnin paseH T = 4¢, norapudMUYECKUn AeKPEMEHT 3aTyxaHus 1,6;
HayanbHaA dasa pasHa 0. CmelleHNe TOUYKM B MOMeHT T/4 paBHo 4,5 cm. HanucaTb ypaBHeHMe
KonebaHnn N NOCTPoUTb rpaduK B Npegenax TPEX Nnepruoaos

3apauya Ne 6 «PenaTMBUCTCKaA mexaHUKa»

B na6opaTopHof/’1 Cncreme oTcyeTa ogHa n3 AByx oAnNHaKOBbIX YaCTuu, C maccom My NOKOUTCA, Apyran
ABUXKETCA CO CKOPOCTbHO v=0,8c no HanpaB/1€HUIO K HOKOHMEﬁCﬂ vyactumye. Onpe,a,enMTe PENATUBUCTCKYHO
maccy ABMMVMEﬁCﬂ 4acTulbl B na6opaTopH0|7| cncreme OTCHETa N €€ KUHETUYECKYHKO IHEPIUIKO

3apaua Ne 7 « MKT. Cratuctuueckaa ¢pusmka»

B cocyne ob6bemom 20 n HaxogMTCA CMeCb BOAOPOAA U renna nog AasaeHnem 2 atm. Obuwaa macca
cmecu 5 1. M3BeCTHO, YTO CpesHAA KMHEeTUYECKasa IHEPr1A NOCTYNATE/IbHOMO ABUXEHUA MOJIEKY CMECU
rasos pasHa 0,038 3B. Bo CKONbKO pa3 OT/IMYAOTCA MacCbl BOAOPOAA U Fenna B CMecu?



3apgaua Ne 8 «<MaeanbHbli ras»

3 MoAs a30Ta NJOTHOCTbIO p=1,25Kr/M3 M30XOPHO HArpenu Tak, YTo ero Aas/ieHne U3MeHUIach C 1,1-105
Na po 1,6:10°MNa, a 3aTem 1n306apHO CXKanu 4o nepBoHaYvanbHOM TemnepaTtypbl. Onpeaennte
TeMMepaTypbl B Ka*KAOM U3 TPeX OMMCaHHbIX COCTOAHMM U KOHeYHbI 06bem rasa. M3obpasuTe rpadukm
3TUX NPOL,ECcCcoB B KoopAanHaTtax P-T

3apaua Ne 9 «lMepBoe Hayano TepMmogUHAMUKU»

B pe3synbTaTe M30TEPMMUYECKOrO pacliMpeHma a3oTa maccoit m=0.2krnpu Temnepatype T=280 K o6bem
ero ysennuymsaetca B 2 pasa. Onpeaenutb: 1) paboTy A, coBepLIeHHY0 ra3oM Npu paclunpeHuu; 2)
nsmeHeHue AU BHyTpeHHel sHepruu; 3) KoAnvecTso Ten1oTbl Q, NoyYeHHOe ra3om

3apaua Ne 10 «Bropoe Hayasno TepmogUHaAMUKU»

Kycok nbaa maccoit m =200r, B3ATbI Npy TemnepaType t; = -10C°, bbin HarpeT go TemnepaTtypsbl t, =0C° u
pacnnasneH, nocne yero obpasosasLasncsa Boga bblna HarpeTa 4o TemnepaTypsbl t3= 10C°. OnpeaenunTtb
n3meHeHue AS sHTpPoONUK B Xo4e YKa3aHHbIX NPOLLECCOB.

3apaua Ne 11 «9nekTpocTaTUKa»

dneKTpuyeckoe nose co3gaHo Asyma 3apagamu g;=10 HKA n q,=-20 HKn, HaxogAwWMMmMCA Ha
pacctoaHum d=20 cm apyr ot gpyra. OnpeaennTb HaNPAXXEHHOCTb NOAA B TOUKe A, yAaNeHHOM OT
nepBoro 3apsaaa Ha pacctosHue r;=30 cm 1 OT BTOPOro Ha r,=50 cm. Paccuntatb paboTy, KOTopyo
HeobX04MMO COBEPLLUTL, YTODObI NEPEHECTM TOYEYHbIN 3apasg, qo=5-10'4 Kn 13 TOUKM Haxoasawmiica
nocepeanHe mexay 3apagamu B TOUKy A.

3apaua Ne 12 «MocToAHHbDIN 3N1EeKTPUYECKUA TOK»

Ha pwuc. 3.1. £,=1,0 B, £,=2,0 B, €5=3,0 B, r;=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R3=1/3 Om.
Onpepgenute: 1) cMnbl TOKa BO BCEX YYaCTKax Lenwu; 2) TenaoBy MOLLHOCTb, KOTOpan BblAeNseTcs Ha
conpoTusneHmn Rs.



L3, 3
ﬁ'z g2, 2

nwWi- 51

3apaua Ne 13 «9nekTpomarHeTusm»

Mo ABYyM 6eCKOHEYHO AJIMHHbIM NPSAMbIM NapanneibHbIM NPOBOAAM, HaXOAALLMMCA Ha PacCTOAHUK
R=10,0 cm gpyr oT Apyra B Bakyyme, TekyT Toku 1;=20,0 A u 1,=30,0 A 0gMHAKOBOro HanpasBAeHUA.
Onpegennte MarHUTHYH MHAYKUMIO Nons B, co3gaBaemoro TOokaMu B TOUKaX, eXKalmnx Ha NPAMOMN,
coeamHamLmMx oba nposBoaa, ecau: 1) Touka C nexuT Ha pacctosiHUK r=2,0 cM neBee 1eBOro NPoBoAa;
2) TouKa [l nexkunT Ha pacctosHMmM r,=3,0 cM NpaBee NPaBoro NPoBoAa; 3) Touka G NeXKMUT Ha PACCTOAHUM
r;=4,0 cm npasee n1€BOro NpoBoAa.

3apaya Ne 14 «9neKTpomarHeTusm»

DNEeKTPOH, YCKOPEHHbIN HanpaxeHnem U=200 B, BneTaeT B 04HOPOAHOE MAarHUTHOE NoJie C UHAYKLUMNEN
B=0,7-10" Tn nepneHaNKyAApHO CUNOBBIM IMHUAM.  HaWTu pagmyc OKPYKHOCTM, MO KOTOPOU
OBUXKETCA 9NEKTPOH B MarHUTHOM noJsie n nepuog ero spawenma. Oteet: R=0,68 m; T:5,1-10"7 c.

3apaua Ne 15 «9neKTpomarHUMTHaA MHAYKLUA»

MpoBogALMIiA NIOCKUIA KOHTYP, UMetowmii GopmMy OKpY*KHOCTU paamyca r = 0,05 m nomelleH B
0AHOPOAHOE MAarHUTHOE NoJe TaK, YTO IMHUM MArHUTHOM MHAYKLMW NOAA HAanpaBAEHbI
nepneHANKYAAPHO MNJOCKOCTU KOHTYpa. ConpoTmBaeHue KoHTypa R =5 OM. MarHuMTHasa MHayKkuma
MmeHseTcA no 3akoHy B = kt, rae k= 0,2 Ta/c. Onpeaenute: a) 3.4.C. UHAYKLMKN, BO3HUKAIOLLYIO B 3TOM
KOHTYpe; 6) cuny MHAYKUMOHHOIO TOKa; B) 3apaj, KOTOPbI/ NpOTeYET Mo KOHTYpPY 3a NepBble 5 CeKyHA,
NM3MeHeHMA Nons.

10 cemecTp

3apaua Ne 16 «MHTepdpepeHLUa cBeTa OT TOYEUYHbIX UICTOUHUKOBY



B onbiTe KOHra Ha NyTM 04HOrO M3 UHTepPdEPMPYIOLLUX NyYelt NOMELLANACh TOHKAA CTEKNAHHAA
NAacTUHKA, BCIeACTBME Yero LieHTpasibHasA CBET/1asa Nojoca CMeLLLanach B MNO0XKEeHUe NepBOHavYaabHO
3aHATOE NATOM CBETN0M NONOCOMN(He cunTas LeHTpanbHon). Jlyd nafaeT Ha NAAaCTUHKY
nepneHAnKynapHo. NokasaTtenb npenomaeHna NaactuHkn n=1,5. 1lanHa BonHbI A=6-10" m. Kakosa
TO/LLMHAE NNACTUHKK?

3apaua Ne 17 «AHTepPpepeHLmUa cBETA B TOHKUX MJIEHKAxX»

MnockonapannenbHaa CTEKNAHHAA NAACTUHKA TOAWMHON d=1,2 MKM 1 C NOKasaTenem NpeoMneHums
No=1,5 NomeLleHa mexay ABYMA cpefamu C NokasaTensimu npesomaeHus ny n n,. CBeT ¢ AJIMHOM
BOJIHbI A=0,6 MKM NagaeT HOPMaJIbHO Ha NIACTUHKY. OnpeaennTe oNTUYECKY0 Pa3HOCTb X043 BOJIH,
OTpaKEHHbIX OT BEPXHEWN U HUXKHEN NOBEPXHOCTEW NAACTUHKM U ONpeaenmnTe, yCUIeHne nam
ocnabneHne MHTEHCMBHOCTU NPOUCXOANUT NPU UHTEPPEPEHUUMN B CNeAyHOLWLMX CIYYasX: a) Ni<n<n,; 6)
n;<n>n,

3apgaua Ne 18 «Aundpakuua PpeHena»

HanguTe paguycbl nepBbix Tpex 30H PpeHena ana naoCcKon BoNHbI, €C/IN PAcCTOSHUE OT BOJIHOBOM
NOBEPXHOCTUN A0 TOYKM HabaoaeHna 1 m. AnvHa BoaHbI A=500 HMm.

3apgaua Ne 19 «Aundpakuma PpayHropepa»

HaliTn HanbonbWNIM NOPAAOK CNEKTPA A5 KENTON IMHUMN HATPUA C AANHOMN BOAHBI A=589 HM, ec/iun
NoCcToAHHaA AN paKUMOHHON pelleTkn d=2 MKM. CKOJIbKO BCEro MAaKCMMYMOB AaeT 3Ta pelueTka? MNog
Kakum yrinom ¢ HabatogaeTca nocaesHUn MakCUmym?

3apaua Ne 20 «lMonapusaumna ceeta»

YroN Mexy NNOCKOCTAMM NPOMyCKaHWA AByX NonapusaTopos paseH 50°. EcTecTBEHHbIN CBET, Npoxoas
yepes TaKyto cuctemy, ocnabnnetcs B 8 pas. MNpeHebperaa NOTEPAMM CBETA NPU OTPAXKEHUM,
onpeaennTb Ko3apPpULMEHT NOrNOLLEHNA CBETA B NOAApMU3aTopax

3agaua Ne 21 «dotoadppekT»



OnpeaennTb HAMMEHbLUMI 3a4ePKMUBAIOLLMIA NOTEHUMAN, HEOHBXOAMMbBIN ANA NPEKPALLEHUA SMUCCUN C
NoBepxHOCTM GOTOKATOAA, ECIM OH OCBELLAETCA U3NYYEHUEM C A/IMHOW  BONHbI 0,4 MKM, a KpacHas
rpaHuua a4na matepmana Katoga pasHa 0,67 mKm

3apauya Ne 22 «Tennosoe Usny4yeHue»

YepHoe Teno Harpenn ot tTemnepatypbl 600K ao 2400K. Bo cKonbKo pa3 yBesnymaacb obuias Tensosasn
3Heprus, nsnydyaemasa Teom? Ha CKonbKo M3MeHMMach AJIMHA BOIHbI, COOTBETCTBYHOLLAS MaKCUMYMY
HEePrmn n3nyvyeHmAa 1 CI'IeKTpa}'IbeI[/'I COCTaB Msnyquvm?

3apaua Ne 23 «3¢pdekt KomntoHa»

®oTOH c aHeprueit 1 MaB paccenancs Ha cBO6OAHOM NOKOMBLLEMCA INEKTPOHE. HalTU KMHETMYECKYIO
3HEpPru1to 3N1EeKTPOHA OTAauM, eCIN B pe3y/ibTaTe paccesHus 4nHa BOAHbI $OTOHA M3MeHMNach Ha 25%

3apgaua Ne 24 «dnemeHTbl KBaHTOBOW MEXaHUKU»

Mpw ABUXKEHMM YaCcTULbI BAOJIb OCU X CKOPOCTb €e MOXKET ObITb onpeaeneHa ¢ TOHHOCTbIO (OWNHKOM)
80 1 cm/c. HaliTn HeonpeaeneHHOCTb KOOPAMHATbI, €C/IM YacTULEl aBaseTca: 1) anekTpoH, 2) ApobuHKa
maccon 0,1r

3apgaua Ne 25 «YacTuMua B noTeHUManbHOK AMe»

CobcTBeHHan (I)yHKLJ,MFI, onuncbiBaoWwana COCTOAHNE MUKPOYACTULLbI B 6eckoHeyHo F/'Iy6OKOl71

. 7m
v, (x)=Csin —Xx
noTeHunaibHOU AME LULNPUHOU 3, nMmeeT BUA, I . |/|CI'lOﬂb3yF| ycnosna HOPMUPOBKM,

onpegenntb MNOCTOAHHYHO C.

3apauya Ne 26 «Atom no Teopuun bopa»

BblUMCNUTB PaanycCbl NePBbIX TPEX OPOUT 31IEKTPOHA B aTOMe BOAOPOAA

3apaua Ne 27 «U3nyyeHne atoma»



HalT HanboNbLIYIO N HAMMEHbLLYIO AJ/IMHbI BOAH cepun MNalleHa B CNeKTpe M31y4eHus Bogopoaa.
CpaBHUTb NOJIyYeHHble 3HaYeHUsA C AIMHAMM BOH BUAMMOTO U3/YUYEHUA

3apaua Ne 28 «PagMoaKTUBHOCTb»

192
lNepBoHayanbHaA macca usortona npmuama 7’ pasHa m =5 r, nepnog nonypacnaga 75 cyTok.

OnpepennTe, CKObKO AAep pacnagerca 3a 1 cekyHAy B 3STom npenapaTe. CKO/IbKO aTOMOB 3TOr0O
npenapaTta octaHeTcs Yepes 30 CyTOK M BO CKOJIbKO Pa3 M3MEHUTCA aKTMBHOCTb NpenapaTa 3a 310
Bpema?

3apauya Ne 29 «3aKOHbl COXpaHEHUA B AAEPHbIX PeaKuuaxX»

B LeHTpe CoNHUA NPOoTEKaeT TepMosAepHan peakLma CUHTe3a resins u3 BoAOPOAa, B KOTOPOW U3
YeTbipex NPOToHOB 06pasyeTca aapo He' u ABa nosuTpoHa. 3anuwuTe 3Ty peakuumio. Kakue elue
yacTuubl 0bpasytoTca B Hel'?

3apaya Ne 30 «9Heprusa B AAEPHbIX PeaKkumax»

235

Kakoe Konmnuectso U™ «BbIropaeT» 3a rof B A4ePHOM PEAKTOPE C 3N1EKTPUYECKON MOLLHOCTbIO 1 BT 1

K.n.4.38%? CuuTaTb, YTO pacnag Aagep ypaHa nos AencTBMemM Tenn0BbiX HEMTPOHOB NPUBOAUT K
06pa30BaHNIO M30TOMNOB KCEHOHA-141, cTPOHLUMA-92 N Tpex BTOPUYHbIX HEUTPOHOB.

MepeyeHb 60MPOCO6 K CEMUHAPCKUM 3AHAMUAM

9 cemecTp

Cemunap Ne 1 "KuHemaTuka M JMHAMHMKA HOCTYNATEJbHOI0 W BpPalIaTeJIbHOIO
ABMKeHU'"
1. Mexanunyeckoe nBuxenue. Cucrema oTcuéra. MarepuanbHas TOUKA.
2. OCHOBHBIE KHHEMaTHYECKNE XapaKTEPUCTHKU: TIEPEMEIICHHUE, ITyTh, CKOPOCTh, YCKOPEHHE:
MOJIHOE, HOpMaJIbHOE, TaHTeHInanbHoe. Knaccupukanus 1BuxKeHnH.
3. TlocrymarensHoe aBrkenue. LlenTp macc. BpamarensHoe qBUKEHHE.
4. OCHOBHBIE KHHEMATUYECKHE XapaKTEPUCTUKU BPALIATEIbHOTO IBUKEHHUS: YT OJI TIOBOPOTA,
YIJI0BOE NEpEMELICHHE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.
5. CBs13b MEXly IMHENHBIMU U YIVIOBBIMM XapaKTEPUCTUKU ABMKEHUS. PaBHOMEpHOE 1
paBHOIIEpEMEHHOE BpallaTeabHoe ABMKeHMs. [loHsaTHe cocTosiHMS (PU3HUECKON CUCTEMBI U
YpaBHCHUA ABUKCHUA.
6. JluHamHuecKkue XxapaKTepUCTUKH: CHJIa , CUJIOBOE I0JIe, Macca, MMITYJIbC.



7. 3akousl HproToHA.
8. JluHamu4ecKue XapaKTepUCTHUKH BPAIIATEIHHOTO JBMKCHHS: MOMEHT CHJIbI OTHOCHUTEIHBHO
0CH, MOMEHT UHepuuu. OCHOBHOM 3aKOH TMHAMMKHU BpPaAIaTeIbHOTO JIBUXKEHUS.

Cemunap Ne 2 "3akon coxpanenus'
1. 3aKOH COXpaHeHMA UMMNYNbCa, YC/I0BUA €r0 BbINOJHEHWUA.
2. 3aKOH COXPaHeHMA MOMEHTa UMMNY/bCa, YCI0BUA €ro BbIMOJHEHUA.
3. Pabora, MmomHocTh. PabGoTta rpaBUTallMOHHOW CHUJIBI, KOHCEpBAaTHBHBbIE CHIBL. Pabora
pesynpTupytomeil cunbl. Kunerwueckas »Heprusi, TeopeMa 00 W3MEHEHWH KUHETUYECKOU
SHEPIUH.
4. 33aKOH COXPaHEHWA NONHOW MEXaHUYECKOM SHEPTUM,  YC/I0BUA €r0 BbINOJIHEHUA.

5. CoypapeHue asyx Ten.

6. CBA3b 3aKOHOB COXpaHeHUA co CBOMCTBaMM NPOCTPAHCTBA N BPEMEHMU.

Cemunap Ne 3 "Koseb6anusi v BoJIHBI"
1. ®U3nYeCcKMii U1 MaTEMATUYECKUN MAATHUKMN.
2. FapmoHuyeckne, cBobOAHbIE, BbIHYXAEHHble W 3aTyxatowme KonebaHua: anddepeHuManbHble,
rpaduKm, XapaKTEPUCTUKM.
fiBneHWe pe3oHaHca u ero pusmnyeckas npuposaa. Npumepsl.
BonHa. Buapl BosH. MexaHM3m 06pa3oBaHMA MeXaHUYECKUX BOJIH.
3ByKOBas BO/IHA. MexaHW3m ob6pa3oBaHMA 3BYKa B rasax.
BonHoBoe ypaBHeHMe.
CrosAvas BosHA. MexaHM3Mm 06pa3oBaHuUs. YpaBHEHUE CTOSYEN BOHbI.

Noubkw

Cemunap Ne 4 "CraTncrnyeckue MeTO/Ibl ONIUCAHUA MaKpocucrem"
BeposTHOCTH NOSIBIEHUS TUCKPETHOM U HEMIPEPHIBHOW CIyYalHbIX BEJIMYHUH.
DyHKIMSA paclpeIeICHUs] BEPOSITHOCTEN. Y CIIOBHE HOPMHUPOBKH.

Cpennee 1 Hanboee BEPOATHOE 3HAUCHUE CITYyYaliHON BEIMYUHBI.
Craructudeckue MeTo ibl. OCHOBHBIE MOJOKEHUS CTATUCTHYECKOU (PU3UKH.
Pacnipenenenne Makcseiuna, ['aycca, bonsumana.

agrwdE

Cemunap Ne S "TepmoannamMuveckne MeTOIbI ONMCAHUA MaKpocucTem'"
YpaBHEHHE COCTOSTHUS UIEANBHOTO rasa.
PacnpegneneHvie aHeprum no cteneHam ceoboapbl. CpeHAsA SHEPTUA MONEKY /b,
TennoemKoctb. MonApHana 1 yaenbHaa TenJi0eMKocTu. YpasHeHue Maliepa.
BHYTpeHHAA sHeprua Kak GyHKUMA COCTOAHUA cucTembl. PaboTa Kak dyHKUMA npoLecca.
IlepBoe Ha4asI0 TEPMOJMHAMHUKH.
H3omporiecchl: M30TEPMUYECKUH, H30XOPUIECKUH, N300apUUeCKuil, anabaTUIECKuH,
MOJUTPONTUYECKHIA.
7. Dutponus. CBONCTBA SHTPOIUU U30JIUPOBAHHON CHCTEMBI.
8. BTopoii 3aK0H TEPMOTUHAMHKH.
9. Huxn Kapno. K.n.a. nuxna Kapho.

Sk wWwNE

CemuHap Ne 6 "dnekTpocraTuueckoe nosne"

dneKTpocTaTUYeCcKoe nose. INeKTpUYEcKnin 3apsag. 3akoH KynoHa.
HanpAaxeHHOCTb aneKkTpocTaTuyeckoro nons. MNpuHumMn cynepnosnumnm.

MoTok BekTOpa E. Teopema laycca.

MoTeHLManbHOCTb 3/1EKTPOCTATUHECKOTO NOAA. Teopema 0 LUPKYAALMMN.

CBA3b MeXKAY HanpPAXKEHHOCTbIO U MOTEHLMANIOM.

lFeomeTpuyeckoe onmcaHue nona. Cunosble AMHUU. IKBUNOTEHLMANbHbBIE MOBEPXHOCTMU.

oukwnNE



CemuHap N2 7 "locCTOAHHbIN TOK. Lilenn nocToAaHHOro ToKa"

DNEeKTPUYECKNi ToK. MAOTHOCTb TOKa. YpaBHEHWE HENPEePbIBHOCTU.
3akoH Oma ana og4HOPOAHOMO YYacTKa Lenu.

ConpoTtusneHue npoBogHuKa. CoegMHeEHNE CONPOTUBIEHNIA.

3akoH Oma gna HeogHOPOAHOrO yyacTKa uenn. CtopoHHue cmnbl. 34C.
Mpasuna Knpxroda.

MowHOCTb TOKa. 3aKoH [Axoyna-JleHua.

ok wnNeE

CemuHap Ne 8 "MarHutHoe none. dNeKTPOMarHUTHaA MHAYKLuA"

1. NCTOYHUMKM marHMTHOro nona. MarHMTHOe nose ABMXKYLLEroca 3apAaga n NpoBOAHMKA C TOKOM. 3aKOH
Bbno-Casapa.

2. TIOTOK M UMPKYNAUMA BEKTOpPa MHAYKUMW MArHUMTHOro nonsa. Teopema [aycca m Teopema o
LMPKYNALMMN.

Cuna JlopeHua. [iBUKeHMe 3apsAarKeHHOW YacTULbl B MarHUTHOM MoJie.

Cunna Amnepa.

3aKOH 3N1eKTPOMArHMTHOM MHAyKunn Papages. NMpasuno fleHua.

BuxpeBoe anekTpuyeckoe none.

AsneHne camonHaykumn. MHAYKTMBHOCTL. ConeHouna.

Nousw

10 cemecTp

CemuHap N2 9 "UHtepdepeHuua n gudpaxkuyma ceera”

ONeKTPOMarHMTHbIE BOJHbI.

KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb CBETOBbIX BOJIH.

NHTepdepeHLmAa cBeTa OT ABYX UCTOYHUKOB.

NHTepdepeHLma cBeTa OT NAOCKONAPaNNENbHOM NAACTUHKM.

NHTepdepeHLmMa cBeTa OT NIACTUHKM NepemeHHoN TonwmHbl. Konbua HbloToHa.

MpumeHeHWe nHTeppepeHLUn ceeTa.

fABneHne puodpakummn. OcobeHHOCTb audpaKuMm CBeTOBbIX BOAH. [udpakums @PpeHena wu

®payHrodepa.

8. MpuHumn lNonreHca-dOpeHens. YnpoulieHNe BbIYUCAEHMIA C NOMOLLbIO BEKTOPHOM AMarpammbl.

9. Andpakuua PpeHena Ha Kpyrnom oTBepPCTUN. 30HbI PpeHens.

10.0udpakuma PpayHrodepa Ha y3KON NPAMOSIMHEMHOWN Wenu. YCNoBUA MAKCMMyMa U MUHUMYMA.
3aBMCMMOCTb MHTEHCMBHOCTU CBETA OT Yraa Audpakumnm.

11.AndpakumoHHan peleTka. OCHOBHbIE XapaKTEPUCTUKN ANDPAKLMOHHOM pelleTku. YCN0BUA FNaBHbIX

MaKCMMYMOB M MMHUMYMOB U A06aBOYHbIX MMHUMYMOB.

NouhswnNeE

CemuHap N2 10 "Nonapusaums cseta"

1. NMonapusaums ceeTa. EcTecTBeHHbIN M NOAAPM3OBaAHHbIN CBET.

2. lMonapusauma cBeTa Npu OTPaXKeHun 1 npenomneHnn. 3aKoH bproctepa.

3. Monapusauma npu ABOMHOM sydenpesnomneHuu. CBoncTBa OHbIKHOBEHHONO U HEOObIKHOBEHHOIO
nyyen.

4. TMonapusaunoHHble npusmel. MNpusma Hukona.

5. 3aKkoH Mantoca. AHanmM3 NONAPM30BaHHOrO CBETA.

6. ONTUYeCKM aKTMBHbIE BellecTBa. BpalieHne naoOCKOCTN NonapmnsaLmnm ceeTa.

CemuHap N2 11 "KsaHTOBas onTuka"



1. TennoBoe m3nyyeHne abCoONOTHO YepHOro Tena. 3akoH CredaHa — BonbumaHa. 3aKOH CMeELLEHUs
BuHa.

2. KopnycKynapHO-BOIHOBOM Ayann3m CBeTa. IHepPrua u umnyabc poToHa. JasneHue cBeta.

3. ®otoaddeKT. 3akoHbl oToaddekTa. Popmyna INHLWTENHA.

4. dpdpeKkT KomntoHa. Popmyna KomntoHa.

5. BonHoBble cBOMCTBA YacTuL,. [nHa BoNHbI Ae Bpoina. MpuHumMn HeonpeaeneHHocTu eliseHbepra.

CemuHap N2 12 "CrpoeHue atoma"

Mogenu atoma. MNnaHeTapHaa moaenb aTomMa.

MocTynatbl bopa.

N3nyyeHne aToma BOAOPOAA M BOAOPOAONOA0OHbIX cucTem. CneKkTpanbHble cepuu.
dopmyna banbmepa.

CneKTpbl MHOTO3/IEKTPOHHbIX aTOMOB. 3aKOH Mo3au.

vk wN e

CemuHap N2 13  "OcHOBHbIe NM0/10XKeHUA KBAaHTOBOW MeXaHUKK"

1. KanroBeie cocrostnus. BomnoBast ¢ynkuums u ee Qusmueckmit cmpichn.  [lpuHium
cynepno3unuu. YpasHenue lllpenunrepa, KBaHTOBbIE ypaBHEHUS JBUKCHMUSL.

2. HekoTopsle 3a7auu KBaHTOBOI MexaHHUKH. YacTuia B 0ECKOHEYHO TITyOOKOH MOTEHIIHMAIBHON
aMe. KBaHTOBaHUE dHEPIUN.

3. KBaHTOBble 4MCNa, XapaKTepusylolMe MOJIOXKEHNe 3NeKTPOHa B aTome. KBaHTOBaHMe 3Hepruu.
KBaHTOBaHMe MOMeHTa umnyabca. CNUH INeKTPOHa.

4. Cxema sHepreTMyecKknx yposHelt aToma Bogoposa. Mpasuia oTb6opa npy aTOMHbIX Nepexoax.

5. I'paHuIbl IPUMEHUMOCTH KBAHTOBOM MEXaHUKH.

CemuHap N2 14 "ArtomHble Agpa, Ux cBoiicTBa. PaanMoaKkTMBHOCTL"

fiBneHne paamMoaKTUBHOCTU.

OCHOBHOW 3aKOH paAnoaKkTMBHOIO pacnaaa. PagmMoaktmeHble psagpl.
CocTaB M XapaKTepPUCTMKN aTOMHOrO Aapa. AaepHble cuibl.
KanenbHas 1 obonoyeyHaa mogenu agep.

Macca v sHeprua csasu agpa. YaenbHasa saHeprua csasun. Pagnyc agpa.

ukhwnN e

CemuHap Ne 15 "flgepHble peakuun"

1. ApepHble peakuuu.

2. DHeprua afepHON peakunu.

3. YpaBHeHMe UM 3HepreTMyeckoe ycnoBume o-pacnaga. CBA3b 3HepPrMM o-4actuubl C MNepuoaom
nonypacnaga. TyHHenbHbIN 3bdeKT npu a-pacnage. CNekTp o-vacTumL.

4. XapaKkTtep cnektpa y-usnydyeHus. Mpoueccbl B3aMMOAENCTBUA Y-KBAHTOB C BELLLECTBOM. 3aBUCUMOCTb
WHTEHCUBHOCTU Y-U3/lyYeHUA OT TO/LUMHBI Cl0A BellecTBa. CpaBHEHME MPOHMKAIOLLE CNocobHOCTU
Pa3NIMYHbIX BUA,OB U3NYYEHUA.

5. Tpu Buga B-pacnaga. dHepreTnyeckuii cnektp B-yactuy,. M'Mnotesa HeWTPMHO. 3aKOHbI COXPaHeHUs
npu B-pacnage. /lentoHbl. JIENTOHHbIV 3apAa,.



IIpuiao:xenue 2. OIeHOYHBIE CPEACTBA /IVIA IPOBEAEHUA MMPOMEKYTOUHOMN

arrecramuu

a) NnaHupyemble pe3ynbTaTbl 06yYeHUA M OLLEHOUYHbIE CPEACTBA AN1A NPOBeAEeHUA NPOMEXKYTOUHON

aTrecrauum:

UHaunkaTop
Kopa
DOCTUXEHUNA
KomMmneTteHUunUn
KomneTeHunm

OueHouHble cpeacTsa

MK-1:CnocobeH peanun3oBbiBaTb Negarormyeckunii NPoLLecc C UCNoib3oBaHMEM COBPEMEHHbIX

06pa3OBaTEIIbeIX TEeXHO/IOrUiA B OpraHu3aumax cpegHero 06u.|.ero 06pa303a|-|mi

MNK-1.1 OueHuBaet
nezarornyecKkyo
CUTYaUMIO C NO3MLMHN
HEeobXxoaAMMOCTU U
BO3MOXHOCTU ee
KOppeKumu

MepeueHb TeopeTUUECKMX BOMPOCOB K 3auety( 9 cemecTp):

1. KuHemaTMka nocTynatenbHoro  AsukeHusa. [oHATMe
pagmyc-BeKTOpa, CKOPOCTU U YCKOpPeHUs. HauyanbHble ycnoBus.
Mpamas n obpaTHaA 3a4a4M MeXaHUKN.

2. [BueHWe Mo OKPYyXKHOCTM. Yron mnoBopoTa, YrnoBas
CKOPOCTb M YranoBoe ycKkopeHue. CBA3b YI/OBbIX WU JNHENHbIX
BE/IUYMH.

3. KpwuBonuHeiHoe OBUXKeHWe. TaHreHymanbHoe "
HOpMasbHOe YycKopeHue. [lonHoe yckopeHue. Yron mexay
CKOPOCTbIO U YCKOPEHUEM.

4. WHepumanbHble cuctembl oTcyeTa. MoOHATUE CUABI, MacChl U
mmnynbca. OCHOBHOW 3aKOH AMHAMMKM  MOCTynaTe/bHOro
OBUXKEHUA.

5. MoOMeHT Mmnynbca M MOMEHT CUJIbl OTHOCUTENLHO TOYKMU.
OcHOBHOE ypaBHEHME AMHAMMKMN BPALLATE/IbHOTO ABUKEHUS.

6. BpalleHne BOKpYr HEMOABWUNKHOW OCU. MOMEHT MHEpPLMMN.
PacueT MOMeHTOB MHepLMK NPOCTbiX Tes. Teopema LLTelHepa.
7. 3aKOHbl COXpaHeHMA B MeXaHWKe. 3aMKHyTas cucTema.
3aKOHbl COXPaHEHMA MMNYAbCa U MOMEHTA MMMYJbCa.

8. Pabota n MOLLHOCTb. KuHeTuyeckas 3Heprua
NOCTYNaTe/IbHOrO M BPALLATE/IbHOMO ABUMKEHMUA.

9. KoHcepBaTuBHble cunbl. MNoTeHUManbHas 3Heprus. 3aKoH
COXPaHEHMA MNONHON MEXaHNYECKOWN SHEPTUN.

10. ABa cnocoba onucaHua B3auMoAencTema. [BurKeHue
YyacTuubl B O4HOMEPHOM CTauMOHapHOM none. CBsA3b MeXKay
CMI0M 1 NOTEHUNANBHOWN SHEpPruen.

11. TapmoHuyeckue KonebaHus.  AmnauTyda, yacToTa,
HayanbHasa ¢asa. MaTemaTuyecknii n OU3NYECKUI MasTHUK.
SHeprua rapMoHUYecKMx KonebaHui.

12. 3atyxalowme KonebaHUs. XapaKTEPUCTUKM  3aTyxaHMs.
JHeprua 3aTyxatowmnx KonebaHui.

13. Obuwee noHATME O BOMHaX. XapaKTepUCTUKKU beryuiei
BOJ/IHbl. BOIHOBOE ypaBHEHWE NOCKOW BOJHbI.

14. HanoxkeHune ynpyrnx BonH. CroAyYas BOMHa U ee
ocobeHHOCTU. KonebaHne HaTAHYTOM CTPYHbI.

15. Makpocuctema. MUKPOCOCTOAHME U MAKPOCOCTOsIHME
cuctembl. Ctatuctmyeckuii noaxofd. [lMoHATME BEPOATHOCTU U
cpeaHel BeIMUYUHDI.

16. PacnpegeneHne MoONeKyn NO  MOAYAHO  CKOPOCTMU.
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Hanbonee BepoATHasA, cpeaHAA W CpeAHEKBaApaTU4YHasA
CKOpPOCTH.

17. Mopenb vaeanbHoro rasa. [aBneHne M TemnepaTtypa c
TOYKM 3PEHUA MOJIEKYNSIPHO-KMHETUYECKOW TeOPUU. YpaBHEHME
COCTOSIHMA MAeaNbHOro rasa.

18. PacnpepeneHne MoONeKyn uaeanbHOro rasa no BbiCOTE B
nose TAXectn 3emnun. bapometpuyeckaa popmyna.

19. NoHATMe cTeneHen cBoboAbl MoneKkynbl. Teopema o
paBHOpacnpenefeHNn 3HePrumn No cTeneHsm ceoboapl.

20. BHyTpeHHAs 3Heprva Kak ¢yHKUMSA COCTOSHUS CUCTEMDI.
MepBoe Hayano TeEPMOgNHAMUKMN.

21. Pabota Kak ¢yHKuMAa npouecca. M3oxopuueckui,
N306apUYECKUIN U U30TEPMUYECKMNIA MpoLLEeCChI.

22. MoHAaTue TENN0EMKOCTH. TennoemKkocTb npw
N30XopMYeckom W wm3obapuyeckom npoueccax. [locTosHHan
agmabaTbl.

23. Apmabatuuyeckui npouecc. MepBoe Hayano
TEPMOAMHAMUKN ANnA agmabatuyeckoro npouecca. YpaBHeHue
MyaccoHa.

24. Unknuuyeckunii npouecc. KoaddmumeHT nonesHoro AencTems
TEeNI0BOM MaLUUHDbI.

25. Uukn KapHo. Teopema KapHo. TepmoanHamuyeckas LWKana
Temnepatyp. TpoiHaa ToUYKa BOAbI KaK penepHas TouKa.

26. Cunbl B3aMMOAeNCTBMA B MpUpoAe. DEKTPOCTaTUYecKoe
none. 3akoH KynoHa. Hanpa)KeHHOCTb 3NEeKTPOCTaTUYECKOro
nons. NMpuHUMnN cynepnosmumu.

27. Cunosble  nAMHKU.  TlIOTOK  BEKTOPA  HaMpPAXKEHHOCTM
aneKTpocTaTnyeckoro noas. Teopema laycca.

28. MoteHuman. Teopema o LUMPRYAALMM BEKTOpa
HanpseHHOCTN 3/1eKTpocTaTuyeckoro nons. CBAsb  mexay
HanpPsXeHHOCTbIO M NOTEHLUNANIOM.

29. SNeKTPOeMKOCTb. KoHaeHcaTopbl. CoeanHeHne
KOHAEHCaTopPOB. dHeprusa KOHAEeHcaTopa. SHeprua
3NEKTPUYECKOro nons.

30. 2neKTpuUeckuii ToK. NMAOTHOCTb TOKa.

31. ConpoTvBaeHMe NPOBOAHNKOB. CTOPOHHUE CUbI.

32. NpasBuna Kupxroda ons pacyeta pPasBETB/IEHHbLIX LEMew.
MowwHOoCTb TOKa. 3akoH [Ixoyna-fleHua.

33. MpuHUMN CcynepnosvuMu  MarHUTHbIX Mosfeil. 3aKoH
bno-Casapa.

34. Cwna NopeHua. Cuna Amnepa.

35. 3aKoH 3/neKTpomarHuTHoM uHAyKummn Papagea. MNpasuio
JNleHua. BuxpeBoe aneKkTpuyeckoe none.

36. fABneHne camMouMHAOYKUMWU.  WUHAOYKTMBHOCTb.  JHeprus
KOHTYpa C TOKOM. IHEpPrmMa MarHMTHOro noss.

37. dneKktpuyeckoe nose B Bewectse. [onapusaums
ANINEKTPUKa. BekTop 3NEKTPUYECKOTO CMeLLEeHMA.
[OunanekTpuyeckas NpoHULLAEMOCTb BELLLEeCTBa.

38. MarHutHoe nosfe B  BewecTBe. HamarHMYyeHHOCTb.
HanpsaxeHHOCTb MarHUTHOro nonsA. MarHMTHas NPOHWLAEMOCTb
Bewectea. PeppomarHeTnku.
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IlepedeHb BONMPOCOB K 324ETY (1o cemeerp):

1. 3JneKkTpomarHuTHble BOJIHbI. BonHoBoe  ypaBHeHwue.
CBOWCTBA 3/1IEKTPOMArHUTHbIX BOJIH.

2. TlnocKkas 2neKTPOMarHWUTHas BOJIHA M €e OCHOBHble
XapPaKTEPUCTUKN. IHEPTUA U UMMYIbC SNEKTPOMArHUTHOMN BOJIHbI.
3. EcTecTBeHHbII 1 NONSPU30BaHHbIN cBeT. 3aKoH Mantoca.

4. Yron BptocTepa.

5. LWkana 3NEKTPOMArHUTHbIX BOJIH. OcobeHHoOCTH
ONTMYECKOro Anana3oHa. MNokasaTtenb NPenoMIeHUs cpeabl.

6. KorepeHTHble BO/IHbI. UHTepdepeHL s CBETOBbIX BOJH.

7. OnTuyeckasa pasHoCcTb xona. CBA3b OMNTMYECKOM PasHOCTM
X04a [BYX BOJIH C pasHocTblo a3 mexay HumK. Ycnosus
MaKCMMyMa 1 MMHUMYMa.

8. Cxema HOHra gna HabaogeHua nHtepdepeHLmu.

9. WHTepdepeHUUs B TOHKUX nieHKax. HabnwogeHue koneu,
HblOTOHa B OTPa)KeHHOM M NPOXoAALLEM CBETE.

10. AsneHue gudpakummn.

11. [OundpaKumMoHHan pelleTKa KaK COBOKYMHOCTb KOHEYHOro
yncna wenen.

12. Tennosoe wusnydeHue Ttena. 3akoH CredaHa-BonbumaHa.
3aKoH cmeleHna BuHa. M'mnoTtesa MNnaHKa.

13. doToaddekKT. 3akoHbl CTonetosa. Popmyna IMHIWITENHA.

14. doToHbl. [aBneHne csBeTa. KopnycKynspHO-BONHOBOM
Ayanusm ceeTa.

15. BonHoBble cBolcTBa 4Yactvu. [avHa BosHbl ae bBpoins.
3KcnepuMeHTaibHble NOATBEPKAEHMA rMNoTesbl aAe bpoins.

16. MnaHeTapHaa mogenb atoma. Moctynatbl Bopa.

17. CneKkTtpanbHble cepun aToma Bogopoga. O6o06uieHHasn
dopmyna Banbmepa.

18. 3neKTponpoBOAHOCTL METaN/I0OB M MOJAYNPOBOAHWKOB.
CBepxnpoBoAMMOCTb.

19. AsneHwue PaAMOaKTUBHOCTY. OcHoBHoW 3aKOH
PagMOaKTMBHOrO pacnaga. [loctosaHHas pacnaga. [MNepwuog,
nosypacnaga.

20. CocTaB M XapaKTepPUCTUKM aTOMHOIO AApa.

21. Macca “ 3HeprvMa CBA3M aTOMHOro sgpa. 3aBUCMMOCTb
yAeNbHOM 3Heprua cBA3M 0T MacCcoBOro YMcna.

22. fApepHble peakumu. IHeprus peakuun. Peakuun genexHvsa u
CUHTe3a Agep.

23. PapmoaktuBHble psgbl. OCHOBHble  3aKOHOMEPHOCTU
o-n3nydeHua saep. JavHa ceobogHoro npobera o-4acTuL,.

24. Tpu Buaa P-pacnaga. DHepreTMYecKUin crnekTp P-yactuu,
HelTtpuHo.

25. OcobeHHOCTH y-u3nyyeHus aaep. MpoxoxKaeHne y-KBaHTOB
yepes BeLLecTBo..

MK-1.2

Pewaet
obpasoBaTtenbHble
33/[1a4M Ha OCHoBe
COBpPEMEHHbIX
obpasoBaTesnbHbIX

MpumepHbIA NepevyeHb NPAKTUUYECKUX 3a4aHNI
1 cemectp

3apaHue 1.TouKa ABMKETCA B MNJIOCKOCTH X0y NO 3aKOHYy:

x = —2t;y = 4t(1—t). HalnT1 ypasHeHune Tpaektopun y = f(x) wu




NHankaTop

Koa
JOCTUXEHUA OueHouYHble cpeacTsa
KOMMNEeTeHUUmn
KOoMMNeTeHLUnn
TEeXHON0rMm

n306pasuTb ee rpadpuYecKmn; BEKTOp ckopoct V1 ycKopeHus
a B 3aBUCUMOCTU OT BPEMEHWN; MOMEHT BPEMEHMU t;, B KOTOPbIN

BEKTOP YCKOPEeHMA a CcoCTaBAAEeT yron 1/4 c BEKTOpom
ckopoctn V . OTBeT: y=-x*-2x; V =-2i +4(1-2t)j, a=-8],
t,=0,75c.

3apgaHue 2. Teno BpaLLAaeTcs BOKPYr HEMOABUXKHOM OCK MO
3aKOHY ¢ =2+4-t-2-t*. HaiiTu: 1) cpeaHee 3HayYeHWe yrnoBoi

CKOPOCTU () 33 MPOMENKYTOK BPEMEHM OT t=0 /10 OCTaHOBKY;

2) yrnoByto CKOpocCTb Tena B MOMeHT BpemeHu t=0,25 c; 3)
HOPMa/IbHOE YCKOPEHME TOYKK, HaxoaALLEeMCA Ha paccToaHun 1
M OT OCM BPaLLLeHMA B TOT }Ke MOMeHT BpemeHun. OTteeT: 2paa/c; 3

pag/c; 9 m/c’.

3apaHue 3. lWap maccon mi=4Kr gBUXKETCA CO CKOPOCTbto V=5
M/C 1 CTaIKNBAETCA C LIAaPOM Maccoi m, =6 Kr, KOTOpPbIA
[OBUXKETCA eMy HaBCTpeyvy co ckopocTbio V,=2 m/c. Onpegenute
CKOPOCTU WApoB noc/e yaapa. Yaap cuMtatb abcontoTHO
yrpyrum, NpambiM 1 LeHTpanbHbim. OTBeT: 3,4 m/c, 3,6 m/c.

3apaHue 4. Ban B BMAE CNAOWHOIO UMAKMHAPA Mmaccor m;=10 Kr
HaCaXeH Ha rOPU3OHTA/IbHYI0 OCb.  Ha unmanHap HamoTaH
LWHYpP, K cBOBOAHOMY KOHLYY KOTOPOro NoABelleHa rmpa maccom
m,=2 Kr. C KaKMM ycKopeHuem byaeT onycKaTbCa rmpsa, ecnm ee
npeaocTaBuTb camol cebe? OTeeT: 2,8 m/c.

3apaHue 5. Onpeaenntb Nepuoa, YactToTy M HayvasbHyO dasy
KONebaHMM TOUKK, ABUXKYLLENCA N0 YPAaBHEHMIO: x = 4-sin w(t +7)
roe w=2,5n c"l, 1=0,4 ¢,A=0,02 m. KakoBa CKOpPOCTb TOUYKN B
momeHT BpemeHu 0,8 c. OteeT: T=0,8c; v=1,25 ¢’ V=0,157 m/c.

3apaHue 6. HailauTe ana rasoobpasHoro asoTa Temneparypy,
NpY KOTOPOI CKopocTAM MosekyAn v, = 300 m/c u v, = 600 m/c
COOTBETCTBYIOT OAMHAKOBbIE 3HaueHMA GYHKLMM pacnpedeneHms

Makcsenna f(V). Otset: 1 _ MV, =ViY) _ o0
akIn(v, 1V,)

3apaHue 7. aeanbHblii ABYXaTOMHbIN ra3 06bemom 5 1 u
nasneHvem 10° Na N30XOpPUYECKU Harpeau, B pesynbraTe Yyero
cpenHAA KMHEeTUYECKana IHeprna ero MoaeKya yeeandunnach ot
0,0796 3B 0o 0,0923 3B. Ha cKOAIbLKO NpM 3TOM U3MEHUTLCA
OaBeHue rasa? B ganbHenwem ras M3oTepMUYECcKM pacimpun
00 HayanbHoro gasneHua. Onpegenvte 06beM rasa B KOHLUE
npouecca. Otset: ysennuntca Ha 0,16 MMa; 5,8 n.

3apaHue 8. Onpegennte KOapOMLUMEHT TENNONPOBOLHOCTM A
a30Ta, ec/iv KO3GOULMEHT ANHAMMUYECKON BASKOCTU N ANA HETO
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npu Tex ke ycnosmax paseH 10 mklMa-c. OtseT: A=7,42 mB1/m-K.

3apaHue 9. 12 r a30Ta HaxoAAaTCA B 3aKPbITOM cocyae o6bemom
2 n npu TemnepaTtype 102C. [Mocne HarpeBaHmA AasneHune B
cocyae CTano paBHO 104MM.pT.CT. Kakoe KosmyectBo Tenna bbisio
coobLeHo rasy npu HarpesaHun? OTBeT: 4,1'103,U,)K.

3apaHue 10. Cmewann Bogy maccoi m=5Kr npu
Temnepatype T,=280 K ¢ Bogoi maccon m,=8Kr npu
Temnepatype T, =350 K. Halitu: 1) Temnepatypy 6 cmecu; 2)
n3ameHeHue AS sHTponuu, Nnpoucxogaiiee Npy CMeLNBaAHUMN.
OteeT: 323 K; 0,3 kX/K.

3apaHue 11. ToyeuHble 3apAaapl ;=10 HKA 1 q,=-20 HKn
Haxo4ATCA B BO3A4yxe Ha paccTtoaHum 10 cm gpyr oT gpyra.
Onpeaenntb HaNPAXEHHOCTb NO/IA B TOUKe A, yaaneHHOM Ha
paccTtosaHue 6 Ccm OT NepBOro 1 Ha 8 cm oT BTOporo. Kak
NM3MEHUTCA NOTEHLMANbHAA SHEPIUA B3aMMOLENCTBUA 3apAL0B,
€eCNM NepemMecTmTb BTOPOW 3apAs B 3Ty TOUKY? KaKyto gnda atoro
HY}KHO coBepwnTb paboTy? OTBeT: 37,6 KB/M; 12 MKK.

3apaHue 12. Tpu N10OCKMX BO3AYLLHbIX KOHAEHCATOpa C
emkocTamK C1=1,5mMK®P, C,=7 MKD, C3=2 MKD coegMHEHbI
nocnenoBaTeIbHO N NPUCOEANHEHBI K UCTOMHMKY TOKa. Mpwu
3TOM 3apAg BTOPOro KOHAEeHcaTopa paBeH 14-10™ Kn. a) Hantu
aHepruio aTon batapeun. 6) He oTK/IOYaA UCTOYHMKA TOKa OT
6aTapen KoHAEeHCaTopPOB, Pa3ABUraloT NAACTUHbI TPETLETO
KOHOEHCaTopa, yBEeNINYMBAA PACCTOAHME MEXAY HUMU B 2 pa3a.
HaliTn nsmeHeHue emKocTu 1 3apsaaa 6atapeun. Oteet: 490 MK,
0,21 mk®, 0,4 mKn.

3apaHue 13. 1Ba sanemeHTa (€,=1,2B,r;,=0,10m,€,=0,98B,r,
= 0,3 OMm) coeaMHEHbl O AHOUMEHHbIMM NONOCAMM.
ConpoTtmneneHune R coegnHmTENbHbIX NPOBOA0B pasHO 0,2 Om.
Onpeaenntb cuay ToKa B Lenn | 1 pa3HOCTb NOTEHLMANOB HA
3a*KMMax Kaxkaoro nctodHmka. Oteet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoit BUTOK pagnycom R=15,0 cm pacnonoxKeH
OTHOCUTENbHO HBECKOHEeYHO A/IMHHOMo NPOoBOo/a TakK, YTo ero
NAOCKOCTb NapansenbHa nposoay. lNepneHAnKynap,
BOCCTAHOBJ/IEHHbIM HA NPOBOA, U3 LLEHTPa BMUTKA, ABAsETCA
HOPMabIO K NNOCKOCTM BUTKA. Cnna Toka B nposoae 1;=5A, cuna
TOKa B BUTKe TOKN  |,=1A. PaccToAHMe OT UeHTpa BUTKA A0
nposoaa d=20 cm. OnpeaennTe MarHUTHYO MHAYKLMIO B LEHTpe
BUTKA. OTBeT: Bo=6,5MKTn.

3aaaHue 15. MNpoBogALmMii NNOCKUIA KOHTYP, UMetoLwwmii dopmy
OKpY*KHOCTM paamyca r = 0,05 m nomelLeH B 0g4HOPOAHOE
MarHMTHOE Mnose Tak, YTO IMHUU MAarHUTHOM MHAYKLMM NoAA
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Hanpas/ieHbl NepneHaMKYAAPHO NJOCKOCTM KOHTYpa.
ConpotneneHune KoHTypa R =5 OM. MarHMTHaa nHAyKLnA
meHsaeTcA no 3akoHy B = kt, rae k = 0,2 Ta/c. Onpegenute: a)
3.4.C. UHAYKUMWN, BO3HMKALOLLLYIO B 3TOM KOHTYpe; 6) cuny
MHAYKUMOHHOIO TOKA; B) 3apA4, KOTOPbIM NPOTEYET MO KOHTYPY
3a nepsble 5 cekyHa nameHeHuna noad. Oteet: 1,6 mB; 0,3 mA; 1,6
mKn.

3apaHue 16. KaTtywKa HamoTaHa megHbIM NPOBOAOM
aAnametpom d=0,2 mm c obLwen anmHoi =314 m n umeet
nHAyKTMBHOCTL L=0,5 . OnpeaennTtb CONPOTUB/IEHNE KATYLUKW:
1) B Lenn NOCTOAHHOIO TOKA; 2) B LLENM NepemMeHHOoro ToKa ¢
yactoton v=50 l'u. OTBeT: R=160 Om; R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe FOHra cTEKNAHHAA NAACTUHKA TONLWMHOM B
2 cM nomelLaeTcA Ha NyTU OAHOIO U3 UHTepPhEePUPYIOLLUX NyYeit
neprneHAnKYNAPHO Nydy. Ha CKONbKO MOryT OT/IMYaTbLCA ApYr OT
Opyra 3HaYeHUA NoKasaTensa NPesoOMIEHMA B PA3/INYHbIX MecTax
NIACTUHKM, YTOObI U3MEHEHME Pa3HOCTU X04a OT STOW
Heo/HOPOAHOCTM He NpeBbIwano 1 MKkm? OTeeT: A<n=5-10",

3apaHue 18. MNyyok 6enoro ceeTa NagaeT HOPMaabHO K
NOBEPXHOCTU CTEKNAHHOM NAACTUHKM  ToawmHoM d=0,5 mKm,
HaxoaAwelcA B Bo3ayxe. [oKasaTenb NpesiomMmaeHUA CTeKNa
n=1,5. B pe3synbTaTe UHTEepdEpPEHLMN MHTEHCUBHOCTb HEKOTOPBIX
BOJIH, A/IMHbI KOTOPbIX N1€}KAT B Npeaenax BUAUMOro crnekTpa (ot
400 po 700 HMm), ycunmsaeTca npu oTparkeHun. Onpeaenute
ANnHbI 3TKUX BoaH. OTBeT: 0,6 Mkm4 0,43 MKMm.

3apaHue 19. MNnockas BonHa (A=0,5MKm) nagaeT HOPMasibHO Ha
anadparmy c Kpyrabim oteepctnem anametpom 1,0 cm. Ha
KaKOM pacCTOAHUM OT OTBEPCTUA Ha ero OCU A0/KHA HAXOANUTbLCS
TOYKa HabntoaeHWs, YTobbl OTBEPCTUE OTKPbIBAIO: 1) 0AHY 30HY
®peHento; 2) ase 30HbI PpeHena? OTeeT: 50; 25 m.

3apaHue 20. HaitTn HanbonbLWKNi NOPALOK CNEKTPa ANA HKeNTol
JIMHUKN HATPUSA C ANIMHOM BONHbI A=589 HM, eCc/i1 NOCTOAHHAanA
AndpakuMoHHOM peweTkM d=2mKm. CKONbKO BCEFrO MaKCMMYMOB
OaeT 3Ta peweTKa? MNog Kakum yrnom ¢ Habaogaetcs
nocneaHun makcumym? Oteert: 3; 7; 62°.

3aganue 21. [ia nonapusatopa pacrnooKeHbl TaK, YTO yron
MEXyY UX NNOCKOCTAMM NponyckaHusa paseH  25°. Onpegennts,
BO CKOJ/IbKO Pa3 YMEHbLUMTCA MHTEHCUBHOCTb €CTECTBEHHOTO
CBeTa Npu npoxoxkaeHuu: 1) yepes oanH (Nepsblin) nonspusartop,
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2) uepes oba nonspmusaTopa. KoadduumeHT nornouLeHmna ceeta
B nonapwusatope paseH 0,08. OteeT: 2,17; 2,88.

3apaHue 22. YepHoe Teno numeet temnepatypy 3 KK. Mpu
OXJTAXKAEHUM TeNa AJ/IMHA BOJIHbI, MPUXOAALLAACA HA MAaKCUMYM
N3NyyYaTesIbHOM cNOCOBHOCTU, U3MEHUNACh Ha 8 MKM. [l0 KaKoit
TemnepaTtypbl oxnagnnoce Teno? OteeT: 323K.

3aaaHue 23. Y3KM NYHOK MOHOXPOMATUYECKOTO
PEHTFeHOBCKOrO U3NyYeHUA NaaeT Ha paccemBaloLlee
Bew,ecTBo. [pn sTOM AMHA BOAHbI U31y4YEHMA, PACCEAHHOrO Noj,
yrnamu 60° 1 120°, oTanyatoTca Apyr oT Apyra B 2 pasa. Cumutas,
YTO paccesHUe NPOUCXOANT Ha CBODOAHbIX 3/IEKTPOHAX, HANTH
OJIMHY BOJIHbI Nagatowero nsnyvenumsa. Oreet: 1,2 nm.

3apaHue 24. KpacHada rpaHnua  ¢otoadpdekta anAa
HEKOTOpPOro MeTansa paBHa 275 Hm. Haittu: 1) paboty Bbixoaa
3N1eKTPOHA U3 3TOro MeTanna, 2) MakCMMaJibHY0 CKOPOCTb
3N1eKTPOHOB, BbIPbIBAEMbIX U3 3TOFO MeTasi/1a CBETOM C A/IMHOM
BOIH 180 HM, 3) MAaKCMMa/IbHYIO KUHETUYECKYIO SHEPTUIO 3TUX
anekTpoHos. OTBeT: 4,523B; 9,1-105 m/c; 2,383B.

3apgaHue 25. D1eKTPoH obnagaeT KMHeTudYeckol sHeprmuei 30 3B.
Onpenenntb AebpoNeBCKYIO AMHY BOMHbI 31eKTpoHa. Bo
CKOJIbKO  Pa3 M3MEHUTCA 3Ta AJIMHA BOJIHbI, €CIM KMHETUYECKasA
3Heprua ymeHbwntca Ha 20%? OTgeT: 2,2-10'10 m; 1,12,

3apaHue 26. MNpu ABUKEHUN YacTULLbI BAOb OCU X CKOPOCTb €€
MOKeT BbITb onpeAenieHa ¢ TOYHOCTbIO (olWwmnbKoi) ao 1 cm/c.
HaliTn HeonpeaeneHHOCTb KOOPAMHATbLI, EC/IN YacTULLEN
AaBnseTca: 1) anekTpoH, 2) aApobuHka maccon 0,1r. OteeT: 0,01m;
10%°m.

3apaHue 27. Yactmua HaxoauTca B 6ecKoOHeYHo rnybokoi
OAHOMEPHOM NOTEHLMNANBHON MMEA MUHMMANBbHYIO SHEPTULO.
KakoBa BepoATHOCTb OBHapyKeHUA YacTuLbl B CpeaHen TpeTu
ambl? OTBeT: 0,609.

3apaHue 28. Onpeaenuntb AAMHY BOJIHbI, COOTBETCTBYIOLLYIO
TpeTbel MHUKM cepumn banbmepa: 1) B cnekTpe usnyyeHum
BOAOpOAa, 2) B cnekTpe usnyyeHusa noHa renma. OTeet: 434Hm,
109HM.

3apaHue 29. Onpegenute nepuoa noaypacnaga u
210 y:
Haya/IbHYI0 aKTUBHOCTb BUCMYTa ‘o, Bi , ecnn nssectHo, uto

BMCMYT maccolt m = 1, BbibpacbiBaeT 4,58-1015 6 —vactmy,3al
CeKyHAy. Bo CKONbKO pas M3MeHUTCA aKTUBHOCTb 3a mecay,?
OTBeT: 5 cyTOK; 64 pasa.
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3apaHue 30. Agpo 6epunnma-7 B-pagMoaKTUBHO MO CXeme
K-3axBara. 3anucatb peakumio. Kakune yactmubl npu atom
obpasoBanuch?

3apaHue 31. BolumcanTtb B a.e.Mm. maccy agpa °c,y
KOTOPOTro 3Heprmna CBA3N Ha OANH HYKIOH paBHO 6,04 M3B.
Oteet: 10,0135 a.e.m.

3aaaHue 32. ConiHeYHas NOCTOAHHaA AnsA 3eMnu (aHeprua
CO/IHEYHOrO U3NYYEHMA, MaJaAoLWero B eANHNLY BPEMEHMU Ha
eAMHULY Naowaam B nepneHanKyIapHOM HanpasieHnn) pasHa
1370 LI,)K/C-MZ. Onupanck Ha 3Ty BEJINYMHY, HANANTE, CKOJIbKO NO
Macce BOAOPOAA BbIrOPAET eXXeCeKyHAHO BHYTPU COMHLA, eCnun
M3BECTHO, YTO MCTOYHUKOM IHEPIUM CONHLLA ABNAETCA CUHTES
yeTblpex aaep Bogopoaa c obpasoBaHmem sgpa renma-4. OTeerT:
630 mnH.T/C.

MNK-1.3

Ocyiectisiet
KOHTPOJIb
pe3yibTaToB
KOPPEKTUPOBKY
[1€/1arOrMYecKoro
BO3/ICUCTBUSA

1. MNpuBeauTe npumepbl CWA, [AOWMX  pasHble  BUAbI
NnoTeHUManbHON 3Heprun. Kakme U3 HWUX NPUCYTCTBYIOT B
AaHHOM paboTe? M306pasuTte cxemy 3SKCNEPUMEHTANbHOM
YCTAHOBKM W YKaXKMTE HA Hel cunbl, AeWCTBYIOLME HA BCe
TeNa, BXOAALLME B CUCTEMY, B KaXKAblA MOMEHT BPEMEHMU.

2. Kakue BeNMYUHbI MMENW KUHEeTMYecKas W NoTeHumanbHas
3HEeprua cUCTeMbl «NYNS+MAATHUKY» B Pas3/iNYHble MOMEHTbI
onbiTa? lpeacTtaBbTe CXEMY W3MEHEHWUA KUHETUYECKON W
NOTEHLMANIbHON SHEPTUN CUCTEMDI.

3. [OnAa Kaknmx MOMEHTOB BpemMeHM B AaHHOM 3KCnepumeHTe
MOXHO MPUMEHATb 3aKOH COXPaHEHUA MeXaHUYeCKoWn
3Heprun, a ANA Kaknx Henb3A 1 noyemy? Cxema.

4. [nAa KakMX MOMEHTOB BpPeMeHW B AAHHOM 3KCNepumeHTe
MOXHO MPUMEHATb 3aKOH COXPaHEeHMA WMMNynbca, a ANA
KaKUX Hesb3a 1 nodemy? Cxema

5. Wcnonb3ya 3aKoHbl coxpaHeHusa nonyunte dopmyny ans
pacyeTa CKOPOCTM NoNEeTa NyAM B AaHHOM paboTe.

Ne 4 «MccnepoBaHue BPaLLATENbHOTO ABUKEHMUS TBEPAOIO Tena
BOKPYT HENOABUKHOW OCU»

1. KakoB xapaKTep 3aBUCMMOCTM MOMEHTa WHepuuMu OT
PaccToAHUA, Ha KOTOPOM HAaXOAUTCA TEI0 OT OCU BpaLLeHua?
MocTpoliTe rpaduK 3TOM 3aBUCMMOCTH.

1. Kak 3KcnepMmeHTaNbHO OnpeaensercA MOMEHT MHepuuu
Tena B AaHHoM nabopaTtopHon pabote?

2. Kakue 3aKOHbl COXpPaHEHWA NPUMEHATCA AN BblBOAA
pacyeTHblx ¢opmyn? [onyumte dopmyny pasa pacyeta
MOMEHTA MHEPLUN MAATHUKA.

3. KaKoBa 3aBMCMMOCTb YI/I0BOTO YCKOPEHUA TeNla OT MOMEHTa
MPWIOXEHHbIX K HEMY CUN U MOMEHTa WHepumn Tena?
MocTpoiite rpadmK gaHHON 3aBUCMMOCTH

4. Kak Ha MmaatHuke ObepbeKa moryT ObiTb onpeaeneHbl
YrI0BOE YCKOPEHWME, MOMEHT LENCTBYIOWMUX CUT U MOMEHT
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nHepuumn?

Kak B paHHOM paboTe paccyuTbiBaeTca MOrpeLHocCTb
onpeaeneHna MOMEHTa WHepuMn Tena OTHOCUTE/IbHO
NPOM3BO/IbHOM OCK BpalLeHUs?

MpoAeMOoHCTPUPYITE BO3MOMKHOCTb MNPUMEHEHMA cpeabl
Microsoft Excel (unu pgpyroit cpegbl) pns 0b6paboTKM
3KCMNEepPMMEHTA/IbHbIX AaHHbIX.

Ne 5 «OnpegeneHne xapakTePUCTUK 3aTyxatowmx KonebaHui

dU3NYECKOro MaaTHUKa»

1.

MNoyemy KonebaHWs MasTHUKA B [OaHHOM pabote 6yayTt
3aTyXaloLWMMM, AaXKe NPU BbIK/IIOYEHHOM 31EKTPOMArHuTe?
3anuwunTe ypaBHEHMA  3aTyXaloWMX W HesaTyXalowmx
Ko/siebaHui, cpaBHUTE UX.

Kak amnautyga 3aTyxalowmx KonebaHwit 3aBUCUT  OT
BPEMEHU U OT YMc/ia KonebaHuin?

KakoB @U3NMYECKUIA CMbICT BEAMYUH MPUMEHUTENBHO K
OaHHOM paboTe: HayasAbHas amMnauMTyaa KonebaHui,
HavyanbHasa ¢as3a KonebaHuin, KpyroBas 4actoTa KonebaHui,
nepuon, KonebaHuii, KoapPUUMEHT 3aTyxaHus, Bpems
penakcauuu, norapubmMmMyeckuii  AeKpemeHT  3aTyXaHus,
[o6poTHOCTb. Kak oHKM meHAoTcs ¢ poctom U?

Kak MeHAITCA XapaKTepUCTUKM 3aTyxalowmx KosebaHui
HayanbHas amnauMTyga KonebaHw, HavanbHaa  ¢asa
KonebaHW, KpyroBas 4actoTa KosiebaHuii, nepuos
KonebaHun, KoapPpuuMeHT 3aTyxaHua, Bpemsa penakcaumu,
norapudmUYecKnin 4eKpPeMEHT 3aTyxaHua, [OBPOTHOCTb ecnu
OZMH M3 NapameTpoB AaHHOIO GpU3MYECKOro MasaTHMKa: |, m,
L, k ysennuutca (nmbo ymeHbWNTCA) NpU GUKCUPOBAHHbIX
3HAYeHMAX OCTaBLUMXCA?

Ona  dero, B [AaHHOM paboTe, TrpaduKM CTPOAT B
norapuémmyeckommacwtabe?

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MNPUMEHEHMA cpeabl
Microsoft Excel (unu pgpyroit cpeagbl) gna o0b6paboTKM
3KCMEepPMMEHTa/IbHbIX AaHHbIX.

No 11 «M3yyeHne CTaTUCTUHECKNX 3aKOHOMEPHOCTEN»

1.

KakoBo pacnpegeneHve Apobu no Averikam Ha [JOCKe
FanbToHa? Kakoe pacnpegeneHve aHanOrMYHO LAHHOMY B
MKT?

KakoBo pacnpezeneHune 3/IeKTPOHOB MO MOAY/H0 CKOPOCTU B
JaHHOW paboTe? YTO npoucxoauT MpUM  U3MEHEeHWUU
Hanps»KeHUs Hakana?

Kakue cratucTMyeckne metogbl NPUMEHAIOTCA B AaHHOW
pabote?

MpPoAEMOHCTPUPYITE BO3MOMKHOCTb MPUMEHEHUA Cpeabl
Microsoft Excel (unu pgpyroii cpeapl) ana 06paboTKM
3KCNEPUMEHTANbHbIX AAHHbIX.
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Ne 14 «OnpegeneHue nokasatens agnabatbl metogom KnemaHa

n [lesopma»

1.
2.

O6bACHUTE X04, 3KCNepuMeHTa 1 pe3ynbTaTbl pacyeTa.
HasoBMTe npoueccbl, NpoucxogaliMe C rasom, B Xoae
3KcnepMmeHTa U uM3o06pasnte ux rpapuyecku.

3anuwmnTe ypaBHeHuA Ana BbiBoAa GOPMyNbl MOKasaTena
aguabartsbl.

MpoAEeMOHCTPUPYIMTE BO3MOXHOCTb NPUMEHEHUA cpeapl
Microsoft Excel (unu pgpyroi cpeapl) ana 06paboTKM
3KCMNepMMeHTa bHbIX AaHHbIX.

Kak B paHHOW paboTe MUHMMM3UPYETCA NOrpeLHoCTb
3KCMNepMMeHTa bHbIX AaHHbIX?

Ne 21 «MccnepoBaHmne 3NeKTPOCTAaTUYECKOTO NOJIA C MOMOLLLbIO

30HAa»

1.

YTOo TaKoe HanpaXKeHHOCTb 3NeKTpuyeckoro nona? Kak
rpaduyeckn npeacTaBuTb pacnpeseneHmne HanpaXKeHHoOCTH B
Pa3HbIX TOYKAX 3/IEKTPUYECKOTO NoASA B AaHHOW paboTe?

YTo TaKkoe nMoTeHUMan 3seKTpocTaTMyeckoro nona? Kak
rpaduyeckn npeacTaBuTb pacnpegeneHve noTeHuMana B
Pa3HbIX TOYKAX 3/IEKTPUYECKOTO NoASA B AaHHOW paboTe?
Yemy paBHa paboTa Mo MepemelleHunto 3apsga BAONb
SKBUMOTEHUMANbHOM MOBEPXHOCTM W MO  3aMKHYyTOMY
KOHTYpY, OrpaHMyYeHHOMY y4yacTKamm CUNOBbIX "
SKBMMOTEHUMANbHLIX  IMHUI?  Bbluncante paboty no
nepemelLeHuIo 3apaaa No 3a4aHHOW TPAEKTOPUM.

Kak wu3meHwuTca KapTWUHaA CUNOBbLIX U 3KBUNOTEHUWUA/IbHbIX
JIMHWUA NpU  yBENIMYEHUN (YMEHbLUEHWW) HANPAKEHHOCTU
MeXAY 3N1eKTpoaammn?

Ne 24 «PacwupeHune npegena namepeHna amnepmeTpa

NOCTOAHHOIO TOKa»

KakoB  nNpuHUMN  OENCTBMS  3N1EKTPOM3MEPUTEbHbIX
NpMbOPOB MarHUTO3NEKTPUYECKOTO W 3/IEKTPOMArHUTHOTO
TUMNa, NPUMeHAeMbl B JaHHOM paboTe?

YTO Ha3bIBAlOT TOKOM MOJIHOFO OTK/JIOHEHMS W HAMpPsXKeHMem
MOJIHOTO OTK/JIOHEHWA 3/1EKTPOU3MEPUTENIBHOTO Npubopa?
Kakum o06pasom BK/IOYAOT aMnepmeTp M BOSBTMETP B
3/1EKTPUYECKYIO LeNb AN U3MEPEHUS TOKA M HaNpsKeHus?
MpoAeMOHCTPUPYIATE HaBbIKM BKIOYEHUS 3TUX NpUBOpPOB B
3/1EKTPUYECKYIO LieMb.

Yto Takoe wWyHT? [nA 4Yero M Kak OH wWcnosib3yerca?
MpoAeMOHCTPUPYIATE UCNONb30BAHME LLUYHTA.

YTo Takoe fob6aBoYHOE CONpoTMBAEHNE? A Yero U Kak OHO
ncnonbsyertca? MpoaemoHcTpupyiTe MCnoab3oBaHue
[06aBOYHOr0 CONPOTUBAEHMSA.

MpoAeMOHCTPUPYIATE BO3MOMKHOCTb MPUMEHEHUA cpeabl
Microsoft Excel (unu papyroit cpeapl) ana o6paboTku
3KCMEePUMEHTabHbIX AaHHbIX.




Koa
KOMMeTeHLMN

NHankaTop
OOCTUKEHUA
KOMneTeHumm

OueHoYHble cpeacTsa

7. Kak B pgaHHOM paboTe MUHMMM3MPYETCA MNOrpewwHocTb
3KCNEePUMEHTa/IbHbIX JaHHbIX?

Ne 28 «OnpegeneHvne NHAYKTUBHOCTM KaTyLWKN U MarHUTHOWM
NPOHULLAEMOCTM pepPOMarHMTHOro Tena»

1. Kakue npubopbl NpUMEHsNUCb B AaHHOM paboTe Aans
onpeaenus napameTpoB NOCTOAHHOIO U NePeMeHHOro ToKa?
2. Monyuute dopmyny Ons pacyeta NOAHONO COMPOTUBAEHUS
Lenn nepemeHHoOro TOKa, UCMO/Ib3yemMol B AaHHOW paboTe
(nnn npeacTaBneHHoOM NpenogaBaTenem).

3. Kak onpegensnacb WMHAYKTMBHOCTb KaTylWKM B AaHHOM
pabote? Kakmm ewe cnocobom MOXKHO onpeaennTb
WMHAYKTUBHOCTb?

4. TpoAeMOHCTPUPYNTE BO3MOXHOCTb MPUMEHEHUSA Ccpeabl
Microsoft Excel (mnm papyroit cpeapl) ana o06paboTKM
3KCMEepPMMEHTa/IbHbIX AaHHbIX.

10 cemectp

Ne 32 «OnpegeneHue paguyca KpMBU3HbI IMH3bI U NOJIOCHI
nponyckaHua ceeTodpuabTpa C NOMOLLBIO Kosel, HbloToHa»

1. Kak obbsAcHAeTcA nosBaeHWe Konel, HbloToHa?

2. Monyuute dopmynbl ANA pacyeTa pPaaUYycoOB TEMHbIX W
CBET/bIX KoneL, HbloToHa.

3. MNonyuute dopmyny ana onpeneneHns pagmyca KpUBM3HbI
JINH3bI.

4. Kak B pJaHHoW paboTe MUHMMMUIMPYETCA MNOrPeLHoCTb
3KCNepUMeHTabHbIX AAHHbIX?

Ne 34 «OnpegeneHue ganHbl CBETOBOM BOJIHbI M XapaKTePUCTUK
ONOPAKLMOHHON peLleTKn»

1. KakoBbl napameTpbl U XapaKTEPUCTUKU AUDPAKLMOHHOM
PeLIeTKN, NPUMEHSEMON B IKCNEpUMEHTE?

2. MNonyuute dopmyny Aans onpegeneHva AJMHbI CBETOBOW
BOJIHbI NpU Andpakumm Ha ANdpPaKLMOHHON peLueTKe.

3. KaKkoBO npaKTuyeckoe npumeHeHne  AMPPAKLMOHHDIX
peLeToK?

4. Kak B pJaHHON paboTe MWHUMUIMPYETCA MOrpeLHoCTb
3KCNEePUMEHTA/IbHbIX AaHHbIX?

Ne 35 «OnpegeneHve KOHLEHTPaLUn pacTBOPOB Caxapa u
MOCTOSIHHOW BPALLEHMUA»

1. Ha ocHOBe KaKOro ABNeHUA onpeaenaeTcA KOHUeHTpauma

pacTBopa caxapa B 4aHHOM 3KcnepumeHTe?
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MosicHUTE YCTPOMCTBO M NPUHLMN AeNCTBUA NpuamMbl HMKons
MosicHUTe YCTPOWCTBO M MPUHUUN OENUCTBUA MOJYTEHEBOro
caxapumeTpa

Kak B pgaHHON paboTe MWUHMMMUBUPYETCA MOrpPeLHOoCTb
3KCNepPUMEHTa/IbHbIX AaHHbIX?

Ne 36 «CHATME BONbTAMMNEPHbIX XapaKTePUCTUK GOTOINEMEHTA U

onpeaeneHume ero 4yBCcTBnUTE/IbHOCTU»

1.
2.

MpoaHanusupylte nonyyYeHHble B 1abopaTtopHoi pabote BAX
Kak onpepgensetca noctosHHaa [naHKa B J4aHHOM
aKkcnepumeHTe?

Kak B [JaHHOM paboTe MWHMMU3MPYETCA MOrpPeLlHOCTb
3KCNEePUMEHTA/IbHbIX AaHHbIX?

Kak B paHHOM paboTe paccynTbiBaeTcA MNOrPeLHOCTb
onpegeneHusa NnoctoaHHoM MnaHka?

MpoAeMOoHCTPUPYITE BO3MOMKHOCTb MPUMEHEHMA cpeabl
Microsoft Excel (mnm papyroit cpeapl) ana o06paboTKM
3KCMEepPMMEHTa/IbHbIX AaHHbIX.

Ne 41 «MccneposaHue Bo36Y»KAEHMA aTOMOB rasa»

1.

Ob6bAcHUTE  NpuMHUMN  onpegesneHus BO36YKAEHHbIX
COCTOAHMI aTOMOB ra3a B 3KCnepumeHTe?

MoAcHUTe NpUHLMN PaboTbl SNEKTPOHHOW Namnbl

B Kakom AmanasoHe 3N1eKTPOMArHUTHbIX BOJIH  NEXKUT
nsnyyeHue Bo3byKAEHHbIX aTOMOB NapoB PTYTU U nodemy?
Kak B QAaHHOM 3KCNepumeHTe onpegensetca 061acTb
NIOKaNM3auMM  3NEeKTPOHA M KaK MOJYYeHHble [AaHHble
COTNIAcyloTCs C TEOPETUYECKMMM NPEANOChINKAMMU?

Ne 42 «Onpep,eneHme rNaBHbIX KBAHTOBbIX YNUCEN BO36y)KLI,eHHbIX

COCTOAHMIA aToma BoAopoAa»

1.

MoAcCHMTE YCTPOMCTBO M NPUMHUMN PaboTbl CMEKTPOCKONa,
MCMnosib3yemoro B AaHHOW paboTe

Monyunte dopmyny gna onpesenvHUA T1aBHbIX KBAHTOBbIX
yncen Bo3bYKAEHHbIX COCTOAHWI aTOMa BOAOPOAA U APYIUX
BO40POAONOA06HbIX aTOMOB

YT0 HasblBaeTCcA rpafyMpoBOYHbIM rpaduKom?
MpoAeMOHCTPUPYITE BO3MOMKHOCTb MPUMEHEHUA cpeabl
Microsoft Excel (unm papyroit cpeapl) ana o6paboTku
3KCNEePUMEHTabHbIX AaHHbIX

Ne 51 «WM3yyeHne 3aKOHOMEpPHOCTEW O-pacnasa»

YTO TaKoe aKTMBHOCTb PAAMOAKTMBHOIO 3/IeMeHTa, ee
BblYMC/IEHME U eANHULbI U3MEPEHMS.

B uem coctouT 3aKkoH leirepa - Hettona?

KaK oueHWTb 3HEepPruto a - 4acTuLbl?
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4. YcTpOWMCTBO M NpuHUMN paboTbl cyeTymKa Menrepa-Mionnepa.

5. TMpoAeMOHCTpUPYNTE BO3MOXKHOCTb MNPUMEHEHUA Cpeapl
Microsoft Excel (unu pgpyroit cpegpl) ana o6paboTku
9KCNepPUMEHTAJIbHbIX AAHHbIX

Ne 53 «OnpeaeneHve MakCMMabHOM 3HEPTUN B-4acTuu, 1
NaeHTUPUKaLMA pagmMoaKTUBHbIX NPEnapaTos»

1. KaKue 1M3BecTHbl pa3HOBMAHOCTM beTa-pacnaga? Kakasa us
HUX UccneayeTca B JAaHHOM 3KCNepUMeHTe?

2. B Kakux AnanasoHax Haxo4ATCcA nepmnoapl noaypacnaga u
3Hepruu beTta- pacnaga NPUPOAHbIX PaguOHYKANA0B?

3. KakoBbl OCHOBHble 0COBEHHOCTM B3aMMOAENCTBUA
6eTa-yacTuL, C BeLeCcTBOM?

4. [poAeMOHCTPUPYNTE BO3SMOMKHOCTb NPUMEHEHUS cpeabl
Microsoft Excel (nan apyroi cpeabl) ana 06paboTku
3KCMEePUMEHTANbHbIX AaHHbIX

MK2:CnocobeH Ha ocHOBe COBPEeMEHHbIX TEXHONOrunii pa3pabaTbiBaTbh U pean30BbLIBATb
meTtoguueckoe obecneueHne yuebHbix GU3NUECKUX AUCLUNINH

MK-2.1 AHanusupyert MepeuyeHb TeopeTMUECKMX BONPOCOB K 33uety ( 9 cemecTp):

aKTyanbHbIM

1. KuHemaTMKa  nocTynatenbHOro  ABWKeHus.  [oHATue
paguyc-BeKTOpa, CKOPOCTM W yCKopeHus. HauyanbHble
ycnosus. Npamas 1 obpaTHas 3a4a4n MEXaHUKMU.

2. [BvKeHMe NO OKPYKHOCTU. Yron mMoOBOPOTa, YI/0Bas

CKOPOCTb M yrnoBoe yckopeHue. CBA3b YrNOBbIX M JIMHENHbIX

YpOBEHb NOATOTOBKM
obyuatowmxca no
dnsnyecknum
ANCUMNIMHAM,

6anKkaiwero 3. KpuBonuHeiiHoe ABUXeHue. TaHreHumanbHoe 7]
pa3BUTUSA HOpMasnbHOe YycKopeHue. [lonHoe yckopeHue. Yron mexay
CKOPOCTbIO M YCKOPEHMEM.

4. WHepumanbHble cuctembl oTcyeTa. MOHATUE CUAbI, MacCbl U
nmnynbca. OCHOBHOWM 3aKOH JAMHAMMKW MNOCTynaTenbHOro
OBUMNKEHUA.

5. MomeHT nmnynbca U MOMEHT CUNbl OTHOCUTENIbHO TOYKMU.
OCHOBHOE ypaBHEeHUE ANHAMMKU BpaLLATeIbHOTO ABUKEHUS.

6. BpalleHne BOKpYr HenoABWMKHOM ocu. MOMEHT MHepuUuMN.
PacyeT MOMEHTOB MHepLMK NPOCTbIX Ten. Teopema LLTelHepa.
7. 3aKoHbl COXpaHeHMA B MexXaHWKe. 3aMKHyTas cucTema.
3aKOHbI COXPaHEHMA MMMY/IbCa U MOMEHTa MMNY1bCa.

8. Pabota n MOLLLHOCTb. KnHeTnueckas 3Heprusa
NMocTynaTesIbHOro U BPaLLaTe/IbHOro ABUKEHMUS.

9. KoHcepBaTuBHble cuAbl. MoTeHUManbHas 3HepPrusa. 3aKoH
COXPAHEHMs NOJIHON MEeXaHUYeCKOM aHeprum.

10. Osa cnocoba onucaHuMAa B3aumopaeincTema. [BurKeHue
YyacTuubl B OAHOMEPHOM CTaUMOHapHOM nosie. CBs3b Mexay
CMI0M 1 NOTEHUNANBHOWN SHEpPruen.

11. FapmoHuyeckune KonebaHusa.  Amnautyaa, yacToTa,
HavanbHaa ¢a3a. MaTtemaTMyeckun N OOU3NYECKUIA MaAATHUK.
DHeprua rapMoHNYEeCcKNX KonebaHumn.

12. 3atyxaowme KonebaHus. XapaKTEPUCTUKKU  3aTyXxaHus.
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JHeprua 3aTyxatowmnx konebaHum.

13. Obuwee noHATME O BOAHaX. XapaKTepUCTUKKU beryuiein
BOJ/IHbl. BOIHOBOE ypaBHEHWE NJIOCKOW BOJHbI.

14. HanoxkeHune ynpyrnx BonH. Crofyas BONAHA W ee
ocobeHHocTU. KonebaHne HaTAHYTOM CTPYHbI.

15. Noctynatbl ditHWTENHA. 3ameaneHne BpemeHu. JlopeHL,eBo
COKpallleHne anuHbl. PenatuBuctckme nHBapuanTtbl. MHTEpBan.
16. Penatmsuctckuini mmnynbc. CBA3b Maccbl, 3HEpPruM W
MMMYAbCA YacTULbl. DHEPrMa MOKOA. 3aKOHbl COXPaHEeHMA npu
PenATUBUCTCKUX CKOPOCTSAX.

17. Makpocuctema. MMUKPOCOCTOSAHME U MAKPOCOCTOSIHME
cuctembl. Ctatuctuyeckuii noaxond. [loHATME BepoOATHOCTU U
cpeaHel BeIMUUHDI.

18. ®yHKuus pacnpegeneHuns CNy4YamHoMm BEJINYMHDI.
PacnpeneneHne moaeKyn No NPOEKLMUAM CKOPOCTEN.

19. PacnpepgeneHne monekyn no moaynto ckopoctn. Hanbonee
BEPOATHAA, CPEAHAA N CpeaHEKBAAPATUUYHAA CKOPOCTH.

20. Mogenb wpaeanbHoro rasa. [asneHve M TemnepaTypa C
TOYKMW 3PEHUA MONEKYNAPHO-KMHETUYECKON Teopumn. YpaBHeHMEe
COCTOAHMA MAeaNbHOrO rasa.

21. PacnpepeneHue MONEKYN UOeasbHOTO rasa no BbicOTe B
none Taxectu 3emnun. bapometpuyeckasa popmyna.

22. MNoHATMe cTeneHeit cBoboAbl MoONeKkyabl. Teopema O
paBHOpacnpeaeneHNn SHEPTUKN MO cTeneHAm cBoboapl.

23. BHyTpeHHAs 3Heprva Kak (YHKUMA COCTOAHUS CUCTEMBI.
MNepBoe Hayano TepMoANHAMMUKMN.

24. Pabota Kak ¢yHKUMA  npouecca. M3oxopuyeckui,
n306apUYECKUIN U U30TEPMUYECKUIA MpOoLLeCChI.

25. MoHaTtue TENN0EMKOCTMH. TennoemKkocTb npw
N30X0opMYeckom W wm3obapuyeckom npoueccax. [locTosHHan
aanabaTbl.

26. Apmabatuuyeckui npouecc. Mepsoe Hayano
TEPMOAMHAMUKN ANnA agmabatuyeckoro npouecca. YpaBHeHue
MyaccoHa.

27. Uuknunuecknit npouecc. KoapduumeHT nonesHoro aencrens
TENI0BOM  MaWWHbl. BTOopoe Hayano TepMOAUHAMMUKMU.
®opmynmposku Knaysumyca n KenbsuHa.

28. MNpobnema  HeobpPaTMUMOCTM  TEMJOBbIX  MPOLLECCOB.
DHTpONMA cUcTeMbI U ee cBOUCTBA. Teopema HepHcTa.

29. OcHOBHOEe  ypaBHEHME  TepPMOAVHAMWKWA.  DHTPOMUS
naeanbHoOro rasa. MUlameHeHue sHTPONUKU Npu U3onpoLLeccax.

30. Uwukn KapHo. Teopema KapHo. TepmoanHammyeckas LWKana
TemnepaTtyp. TpoiHaa ToUYKa BOAbI KaK penepHas ToYKa.

31. Cratuctuyeckui BeC MaKpPOCOCTOSIHUA. CyTb
HeobpatumocTn. CTAaTUCTUMYECKUI cMbIcn 3HTponuu. dopmyna
bonbumaHa.

32. TpaHUubl NPUMEHMMOCTM MOAEAN WAEeaNbHOrO  rasa.
YpaBHeHne BaH-gep-Baanbca. U3oTepmbl peanbHOro rasa.

33. Cunbl B3aMmoOZeNCcTBMA B Mpupode. INeKTpocTaTUyeckoe
none. 3akoH KynoHa. HanpaMeHHOCTb 3/1EKTPOCTAaTUYECKOrO
nonsa. MpuHUMN cynepnosunumu.

34, Cunosble  nMHKU. [IOTOK  BEKTOpPa  HaNpPsAMKEeHHOCTM
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3neKTpocTaTuyeckoro noas. Teopema laycca.

35. NoteHuwman. Teopema o UM PKYNALMK BEKTOpaA
HanpsXeHHOCTN 3neKTpocTaTuyeckoro nons. CBA3b mexay
HaNpPAXEHHOCTbIO M NOTEHLMANOM.

36. JNeKTPOeMKOCTb. KoHaeHcaTopbl. CoeanHeHne
KOHAEeHCAaTOpPOB.. JHeprua KoHAeHcaTopa. dHeprua
3N1eKTPUYECKOro nons.

37. dneKTpuyeckuii  Tok. [NOTHOCTb TOKAa. YpaBHeHue
HenpepbIBHOCTU. 3aKkoH Oma B anddepeHumnanbHoin popme.

38. ConpoTtvBneHne nNpoBOAHUKOB. CTOPOHHME CWJbl. 3aKOH
Oma B UHTerpanbHoit popme.

39. NpaBuna Kupxroda Ons pacyeta pPasBETB/IEHHbLIX LUENEW.
MoLwwHOCTb TOKa. 3akoH [xoyna-fleHua.

40. EavHaA npupopa 3NEKTPUYECKOrO M MArHUTHOrO MoAs.
Mone  pBwKyuweroca  3apaga. [lpuvHUMA  cynepnosvumum
MarHuTHbIX Nonein. 3akoH brno-Casapa.

41. NOTOK M UMPKYNALMA BEKTOPA MHAYKLUN MAarHUTHOIO MoAA.
Teopema laycca M Teopema 0 LMPKYNALUN.

42. Cwuna NopeHua. Cuna Amnepa.

43, 33aKOH 3/1eKTPOMArHMTHOM WHAYKuuMmM dapages. MNpasuno
JleHua. BuxpeBoe anekTpuyeckoe none.

44, filBneHve  camMOUHAYKUMKW.  WHOYKTUBHOCTb.  DHeprus
KOHTYpa C TOKOM. IHeprua MarHMTHOro noss.

45. dnekTpuyeckoe none B  Beuwecrtse. [lonapusaums
ON3NEKTPUKa. BekTop 3/IeKTPUYECKOro CMeLLeHus.
[unanekTpuyeckan NpoHNLAEMOCTb BeELLECTBa.

46. MarHutHoe none B BelwecTtBe. HamarHWM4YeHHOCTb.
HanpseHHOCTb MarHUTHOro nons. MarHMTHas NPOHWLAEMOCTb
Bewectea. PeppomarHeTmKu.

IMepeyeHb BONMPOCOB K 3a4eTY (10 cemecrp):
1. MpeAacKasaHue CyLEecTBOBaHUA 3/1EKTPOMArHUTHbIX BOJIH.
2.  DJNeKTpomMarHuWTHble  BO/MHbI. BonHOBOe  ypaBHeHwMe.
CBOICTBA 3N1E€KTPOMArHUTHBIX BOJH.
3. TNnockas 2neKTpoOMarHWTHas BOJIHA M €e OCHOBHble
XapPaKTEPUCTUKU. DHEPrUA U UMMYbC SNEKTPOMArHUTHOW BOJIHBI.
4. ECTecTBEHHbIN W  NONAPU30BAHHbLIN  cBeT. CTeneHb
nonapusaummM  MHEMHO MONAPWM30OBAHHOrO CBETa. 3aKOH
Mantoca.
5. Monapusauma npu OTParKeHWUM U MNPEeNoOMNEHMM CBETa Ha
rpaHuLe pasgena AM3NeKTpuKoB. Yron bBptoctepa. [BoiHoe
NyyenpenomneHue.
6. Cnocobbl nonApvsauMM ectecTBeHHoro cseTa. [lpu3ama
Hukonsa. BpalleHWe NAOCKOCTM MoAApu3aumMmM cBeTa npwu
NPOXOXKAEHUN Yepes ONTUYECKM aKTUBHYIO cpeay.
7. lWkana 3N1EeKTPOMArHUTHbIX BOJIH. OcobeHHoCTH
ONTUYECKOro AManas3oHa. MoKasaTenb NpeaoMaeHUA cpeasbl.
8. KorepeHTHble BOJIHbI. WHTepdepeHLMs CBETOBbLIX BOJIH.
CnoKeHue MWHTEHCMBHOCTEW B C/lyYae HEKOrepeHTHbIX U
KOTrepeHTHbIX KonebaHui.
9. OnTtuyeckaa pasHocTb xoza. CBA3b OMNTMYECKOM PA3HOCTU
X043 [ABYX BOJH C pasHOCTbio $as mexay Humu. Ycnoswusa
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MaKCMMyMa 1 MMHUMYMaA.

10. Cxema HOHra ana  HabnwgeHus  UHTepdepeHumw.
BpemeHHas 1 NPOCTPAHCTBEHHAA KOFePEHTHOCTb.

11. WNHTepdepeHums B TOHKUX naeHKax. HabnwogeHue konel,
HbloTOHa B OTparKeEHHOM U NPOXOAALLEM CBETE.

12. AsneHne  gudpakuuun.  Oudpakumsa ®peHensa 7
®payHrodepa. NpuHumn MNorreHca-dPpeHens.

13. Oudpakuma dpeHens Ha Kpyriom OTBEPCTUU. 3OHbI
®peHena. Npapuyecknit metToa, CIOKEHUA aMNANTYA.

14. Oudpakuma OEpayHropepa Ha Yy3KOM NPAMOJSIMHENHOM
wenn. AndpakuMoHHaA pelleTka Kak COBOKYMHOCTb KOHEYHOrO
yucna wenen.

15. Tennosoe wusnydeHue Tena. 3akoH CredaHa-BonbumaHa.
3aKoH cmeleHuna BuHa. F'mnoTtesa MNnaaHKa.

16. doToadpodekT. 3akoHbl CTonetoBa. Popmyna DUHLWITENHA.

17. ®otoHbl. [asneHuve cBeTa. KopnycKynspHO-BOAHOBOM
Ayanusm ceeTa.

18. PaccesHue ¢oToHa Ha cBobogHOM 3nekTpoHe. Popmyna
KomnTtoHa.

19. BonHoBble cBolcTBa 4Yactuu. [avHa BosHbl ae bpoins.
JKcnepuMeHTabHble NOATBEPKAEHMA rMNoTesbl Ae bponns.

20. NpuHumMn HeonpeaeneHHOCTH. CooTHOLWEeHNe
HeonpegeneHHoctelr [enseHbepra. OcobeHHOCTM npouecca
N3MepPEHMA B KBAHTOBON MeXaHMKe.

21. ®dusnueckoe ucToNKoBaHMe BOAH Ae bpolina. BonHoBas
dYHKLMA 1 ee cBOMCTBA. [N10THOCTL BEPOATHOCTM OBHapyKeHUs
YyacTmupbl.

22. OcHOBHas 3ajaya KBAHTOBOM MexaHWKWU. HecTaumoHapHoe
W CTauuoHapHoe ypasHeHue LpéanHrepa.

23. Yactmua B oaHOMEpHON 6EeCKOHEYHOU MNPAMOYro/bHOM
noteHumanbHo Ame. KeaHToBaHue 3Heprun. CobcTBEHHble
GYHKLMM COCTOAHUSA YacTumLbI.

24. TpoxoskAeHWe 4YacTuubl 4Yepes noTeHUManbHbIi bapbep.
TYHHenbHbIN 3P eKT.

25. KBaHTOBbI rapMOHMYECKUI OCUUANATOP.

26. MnaHeTapHaa  Mmogenb  aToma. MocTynatbl bopa.
KBaHTOBaHWE 3Heprum BOAOPOLAONOA06OHOM CUCTEMDI.

27. W3nyyeHne BoAOpPOAONOAO6HbIX cucTem. CnekTpasnbHble
cepum atoma Bogopoaa. 0606LeHHan dopmyna banbmepa.

28. CneKTpbl MHOFO3/1EKTPOHHbIX aTOMOB. 3aKOH Mo3au.

29. VYpaBHeHue LlUpeauHrepa pgns  atoma  BOAOPOAA.
KBaHTOBaHWe MOMeHTa uMnybca. MNpasuaa otbopa.

30. CnuH aneKkTpoHa. KBaHTOBble 4MCAa, OMMCbIBalOLLINE
COCTOSIHME 3/IeKTPOHaA B aTome. KpaTHOCTb BbIPOXKAEHUA
sHepreTUYeckmx yposHein. MpuHumn Mayau.

31. MpuHUMN TOXKAECTBEHHOCTM OAMHAKOBLIX YacTwL,. BO30HbI
n depmmoHbl. KBaHTOBbIE pacnpeneneHus.

32. CBobogHble 3/1€KTPOHbI B MeTansne. dHeprua Depmu.
30HHan TeopuA TBEPAbIX TEN.

33. 2NeKTponpoBOAHOCTL METAN/I0OB WM MOJYNPOBOAHMKOB.
CBepxnpoBoAMMOCTb.

34. AsneHune PaAMOaKTUBHOCTY. OcHoBHoW 3aKOH
pPagMOaKTMBHOrO pacnaga. [loctosHHas pacnaga. [Nepwuog,




NHankaTop

Ko OOCTUNKEHMUSA OueHouYHble cpeacTBa
KOMMEeTEeHL MUK
KOMMNeTeHuun
nonypacnaga.
35. CocTtaB M XapaKTepUCTMKM aToMHoro sgpa. KanenbHas
mMmogaenb. Pasmep 1 cnuH sapa.
36. Macca M 3Heprus CBA3M aTOMHOro fAgpa. 3aBUCUMMOCTb
yOEeNbHOW 3Heprua cBsA3M OT maccoBoro uyucna. ObonoyeyHas
Mmogenb aapa.
37. fApepHble peakuun. IHeprus peakumn. Peakummn geneHuns u
CUHTe3a agep.
38. PagmoaKktuBHble pagabl. OCHOBHble  3aKOHOMEPHOCTU
o-M3nyyeHus agep. OavHa ceobogHoro npobera a-4acTuu,
39. Tpu Buaa P-pacnaga. DHepreTUHEcKUn CnekTp P-yactu,.
HentpuHo.
40. OcobeHHOCTU y-u3nyyeHus aaep. NpoxoxaeHue y-KBaHTOB
yepes BeLLecTBo.
41. KnaccuduKaums  snemeHTapHbIX  Yactuu.  JIenToHbl.
JlenToHHbIN 3apag,.
AppoHbl. BapnoHHbIN 3apag. KBapkoBas moae b afpOHOB.
MNK-2.2 PewaeT Ha ocHoBe MpumepHbIA NepevyeHb NPAKTUUYECKUX 3a4aHN

COBPEMEHHbIX
obpasoBaTesibHbIX
TEXHONOMNI 3a4a4m
Mo NAaHUPOBAHMIO,
paspaboTtke u
peanunsauuu
nporpamm y4ebHbix
bur3nyeckux
ANCUMNANH

1 cemectp

3apaHue 1.Toyka ABMMKETCA B NNOCKOCTU XOY MO 3aKOHY:

X = —2t;y = 4t(1—t). HanT1 ypasHeHune Tpaektopun y = f(x) wu

n306pasunTb ee rpaduyeckun; BeKTop ckopoctn V 1 yckopeHus
a B 3aBMCMMOCTM OT BPEMEHMW; MOMEHT BPEMEHM ty, B KOTOPbIN

BEKTOpP YCKOpPEHUA a COCTaBNAET yron 1/4 ¢ BEKTOPOM
ckopoctn V . OTBET: y=—x’-2x; V =-2i +4(1-2t)j, a=-8],
to=0,75c.

3apgaHue 2. Teno BpalllaeTcA BOKPYr HEMOABUMKHON OCKU MO
3aKOHY ¢ =2+4-t-2-t%. HaiiTn: 1) cpeaHee 3HauyeHWe yrioBow

CKOPOCTU () 33 NPOMENKYTOK BPEMEHM OT t=0 /10 OCTAHOBKY;

2) yrnoByto CKOPOCTb Tela B MOMEHT BpemeHu 1=0,25 c; 3)
HOPMa/ibHOE YCKOPEHME TOUKM, HaxodALLenca Ha paccToAaHmm 1
M OT OCY BPaLLEHUA B TOT e MOMEHT BpemeHu. OTeeT: 2paa/c; 3
paa/c; 9 m/c’.

3apanue 3. LLlap maccolt m;=4Kr ABUKETCA CO CKOpoCTbto V=5
M/C 1 CTa/IKMBAETCA C LLAPOM MaCcCoi m, =6 Kr, KOTOPbIN
ABUXKETCA eMy HaBCTpeyy co ckopocTbio V,=2 m/c. Onpeaenute
CKOPOCTU WApoB nocse yaapa. Yaap cumtatb abcontotHo
yrpyrum, NpambiM 1 LeHTpanbHbim. OTBeT: 3,4 m/c, 3,6 m/c.

3apaHue 4. Ban B BMAE CNAOWHOIO UMAKMHAPA Mmaccoit m;=10 Kr
HaCa)XeH Ha rOPU30OHTaNbHYI0 OCb.  Ha UMAMHAP HAaMOTaH

LWHYpP, K cBOBOAHOMY KOHLYY KOTOPOro NoABeLleHa rmpsa maccom
m,=2 Kr. C KaKum ycKkopeHnem byaeT onycKaTbCs rmpa, ecnm ee




Koa
KOMMeTeHLMN

NHankaTop
OOCTUKEHUA
KOMneTeHumm

OueHoYHble cpeacTsa

npesocTaBuUTbL camoit cebe? OTger: 2,8 m/c’.

3apaHue 5. Onpegenvtb Nnepnoa, YactToTy U HayvasbHyto dasy
KONebaHMM TOUKK, ABUXKYLLENCA NO YPaBHEHMIO: x = 4-sin w(t +7)
roe w=2,5mn c'l, 1=0,4 ¢,A=0,02 m. KakoBa CKOpPOCTb TO4YKN B
momeHT BpemeHu 0,8 c. OtseT: T=0,8c; v=1,25 c’l; V=0,157 m/c.

3apaHue 6. Haligute ansa rasaoobpasHoro a3oTa tTemnepartypy,
NPV KOTOPOI CKOpOCTAM MosiekyAn v, = 300 m/c 1 v, = 600 m/c
COOTBETCTBYIOT OANHAKOBbIE 3HaUYeHUA QYHKUUM pacnpeaeneHms

Makcsenna f{V). Oteet:  _ MV, -Vi') o0
4k In(V, /V,)

3apgaHue 7. VigeanbHbl ABYXaTOMHbIM ra3 o6bemom 5 11 u
AaBneHnem 10° Na M30XOPUYECKN Harpenu, B pesysbtate Yero
cpeaHAs KMHETUYECKan SHepPrna ero MoseKyN yBenunmnacb ot
0,0796 3B no 0,0923 3B. Ha cKONbKO Npu 3TOM U3MEHUTLCA
AaBneHue rasa? B ganbHernwem ras M3oTepMUYECKM PacLIMpUn
00 HayanbHoro gasneHua. Onpeaenvte 06bEM rasa B KOHLUE
npouecca. Otset: ysennuntca Ha 0,16 MMa; 5,8 n.

3apgaHue 8. Onpeaennte KO3POUUMEHT TENNONPOBOAHOCTU A
a30Ta, ec/in KoadPULMEHT ANHAMNYECKOMN BA3KOCTU N AJ1A HEro
npu Tex ke ycnosuax paseH 10 mkMa-c. OteeT: A=7,42 mBT/Mm-K.

3apaHue 9. 12 r a30Ta Haxo4AaTcA B 3aKPbITOM cocyae 06bemom
2 n npu TemnepaType 102C. [Mocne HarpeBaHuA AasneHune B
cocyAe ctano pasHo 10°mm.pt.cT. Kakoe KonmuecTso Tenna 6bi1o
co0bLLEHO rasy npu HarpesaHuu? OTseT: 4,1-10% [k.

3agaHue 10. Cmelwwann Bogy maccom m;=5Kr npu
Temnepatype T,=280 K c Bogoi maccoi m,=8Kr npu
Temnepatype T, =350 K. Haiitu: 1) Temnepatypy 6 cmecu; 2)
n3meHeHue AS sHTponuu, NnpoucxogaLLee Npyu CMeLNBAHUMN.
Otset: 323 K; 0,3 kAX/K.

3apaHue 11. ToyeyHsble 3apaabl q;=10 HKA u q,=-20 HKn
Haxo4ATCcA B BO34yxXe Ha pacctoaHmm 10 cm gpyr oT gpyra.
OnpeaennTb HanNpAXEeHHOCTb NOAA B TOUKe A, yaaneHHOM Ha
pacctosaHue 6 cm OT NepBoro 1 Ha 8 cm ot BToporo. Kak
N3MEHUTCA NOTEHLMANbHAA SHEPIUA B3aMMOLENCTBUA 3apAL0B,
ec/In NepemMecTUTb BTOPOM 3apAg, B 3Ty TOUKY? KaKyto ana storo
HY}KHO coBepwnTb paboTy? OTeeT: 37,6 KB/M; 12 MKK.

3apaHue 12. Tpy NAOCKMX BO3AYLWHbIX KOHAEHcaTopa €
emkocTamu C=1,5mMKkD, C,=7 MmK®P, C3=2 mKP coeanHeHbI
nocnesoBaTeNlbHO M NPUCOEANHEHDbI K UCTOMHUKY TOKa. Mpu
9TOM 3apAs BTOPOro KOHAEeHcaTopa paseH 14-10™ Kn. a) Haittn
aHepruio 3Toi H6aTapen. 6) He oTKNKOYAsA UCTOUYHUKA TOKa OT
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6aTapen KOHAEHCATOPOB, PAa3ABUratoT NAACTUHbI TPETbETO
KOHAEeHCaTopa, yBenYMBasa paccToasHne Mexay HUMK B 2 pasa.
HaliTn nsmeHeHne emKoctu u 3apsaaa 6atapeun. OteT: 490 MK,
0,21 mk®, 0,4 mKn.

3apgaHue 13. iBa snemeHTa (,=1,2B,r;,=0,10m,€,=0,9B, r,
= 0,3 Om) coeaMHEHbl O AHOUMEHHbIMM NONOCAMM.
ConpotusneHune R coegmHuTenbHbIX Nposoaos pasHo 0,2 Om.
Onpepenntb cuny Toka s uenn | 1M pasHOCTb NOTEHLMANOB Ha
3a*KMMax Kaxkaoro ncrtodHmka. Oteet: 0,5 A; 1,15 B; 1,05 B.

3apgaHue 14. Kpyrosoli BUTOK pagmycom R=15,0 cm pacnosioxKeH
OTHOCUTENbHO HECKOHEeYHO AJIMHHOMO NPOBOAA TakK, YTO ero
NA0OCKOCTb NapannenbHa nposoay. [epneHauKkynsap,
BOCCTAHOBJ/IEHHbI HA NPOBOA, U3 LLEHTPa BMUTKA, ABASETCA
HOPMa/blo K NJI0CKOCTU BUTKA. Cuaa TOKa B npoBoge 1:=5A, cmna
TOKa B BUTKE TOKM  |,=1A. PaccToaHMe OT LEeHTPa BUTKA 40
nposoga d=20 cm. OnpegennTe MarHUTHYIO UHAYKLUUIO B LLEHTpe
BUTKa. OTBeT: Bu=6,5MKTA.

3apaHue 15. MpoBogALmMii NNOCKUIA KOHTYP, UMetoLwwmii dopmy
OKpY*KHOCTK paauyca r = 0,05 m nomelLeH B 04HOPOAHOE
MarHUTHOE MNoJe Tak, YTO IMHUMU MarHUTHOM MHAYKLMW NoAA
HanpaBAeHbl NepneHANKYIAPHO NIOCKOCTU KOHTYpa.
ConpoTtnsneHune KoHtypa R =5 Om. MarHMTHaa nHAyKLnA
MmeHseTca no 3akoHy B = kt, rae k =0,2 Ta/c. Onpegenute: a)
3.4.C. MHOYKUMU, BO3HMKAIOLLLYIO B 3TOM KOHTYpe; 6) cuny
WMHAYKLUMOHHOIO TOKA; B) 3apA4, KOTOPbIM NPOTEYET MO KOHTYPY
3a nepsble 5 cekyHAa M3meHeHua nona. OTteet: 1,6 mB; 0,3 mA; 1,6
mKn.

3apaHue 16. KaTylwKa HamMoTaHa megHbIM NPOBOAOM
anametpom d=0,2 mm c obuiei ganHol =314 m n nmeet
nHayKTMBHOCTL L=0,5 . OnpeaennTtb CONPOTUB/IEHNE KaTyLUKW:
1) B LEeNKM NOCTOAHHOIO TOKA; 2) B LLENM NepemMeHHOoro ToKa ¢
yactoToi v=50 'u. OTBeT: R=160 Om; R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe KOHra cTEKNAHHAA NAACTUHKA TONLWMHOM B
2 cM nomelL@aeTcA Ha NyTU OAHOIO U3 UHTepPhepUpPYOLLMX Tydel
nepneHANKYNAPHO Nydy. Ha CKONIbKO MOTyT OT/IMYATLCA APYT OT
Apyra 3HaYeHUA NoKasaTens NPeNOMIEHMA B PA3INYHbIX MeCcTax
NAIACTUHKM, YTOObI U3SMEHEHME Pa3HOCTU X0A4a OT 3TOW
HEeO4HOPOAHOCTU He NpeBbiwano 1 Mkm? OTBeT: A<n=5-10".

3apganue 18. MMyyok 6enoro ceeTa nagaeT HOPMaabHO K
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NOBEPXHOCTU CTEKNAAHHOMN NAACTUHKN  ToAWwMHON d=0,5 MKMm,
HaxopaAwelca B Bo3ayxe. [NoKasaTenb NpesiomMaeHUA CTeKNa
n=1,5. B pesynbTaTe UHTEpdEPEHLMUN MHTEHCUBHOCTL HEKOTOPbIX
BOJIH, A/IMHbI KOTOPbIX 1€XKAT B Npeaenax BUaMMoro cnekTpa (ot
400 po 700 Hm), ycunmsaeTcs nNpu oTpaxkeHuu. Onpeaenute
ANNHbBI 3TUX BonH. OTtBeT: 0,6 Mkm4 0,43 MKMm.

3apaHue 19. Nnockas BonHa (A=0,5MKm) nagaeT HOPMasibHO Ha
Anacdparmy c Kpyrabim oTeepctnem anametpom 1,0 cm. Ha
KaKOM PacCTOSIHUWN OT OTBEPCTUA Ha ero 0CK A0/1KHa HaXoAUTbCA
TOYKa HabNaeHMA, YTOBbl OTBEPCTMUE OTKPbLIBANO: 1) oAHY 30HY
®peHento; 2) ase 30HbI PpeHena? OTeeT: 50; 25 m.

3apaHue 20. HaitTn HanbonbLWN NOPAAOK CNEKTPa ANA HKeNTol
JIMHWUN HaTPUA C AJIMHOM BOJIHbI A=589 HM, ecnn NocTosiHHanA
AndpakLMoHHON peweTkM d=2mMKM. CKONbKO BCEFO MaKCMMYMOB
OaeT aTa peweTka? MNoa Kakum yrnom ¢ Habnwogaetcs
nocnegHui makcumym? OTeeT: 3; 7; 62°.

3apaHue 21. [1Ba noaapusaTopa pacrnonoXKeHbl TaK, YTo yron
MeX Ay UX NI0CKOCTAMM NPONycKaHua paBeH  25°. OnpenenuTs,
BO CKOJIbKO Pa3 YMEHbLINTCA MHTEHCUBHOCTb eCTECTBEHHOIO
CBeTa Npu NpoxoxaeHunn: 1) uepes oanH (Nepsblit) Nnonapmsatop,
2) yepes oba nonapusatopa. KoapPuuUUEHT NornoLeHns ceeTa
B nonapusaTope paseH 0,08. OtseT: 2,17; 2,88.

3apaHue 22. YepHoe Teno nmeet temnepatypy 3 kK. Mpwu
OXJTAXKAEHUM Tesla AJIMHA BOJIHbI, MPUXOAALLAACA Ha MAaKCUMYM
N3ny4YaTesIbHOM CNOCOBHOCTU, U3MEHUNACh Ha 8 MKM. [10 KaKoit
TemnepaTtypbl oxnaaunock Teno? OTeeT: 323K.

3apaHue 23. Y3KUIA NYHYOK MOHOXPOMATMUYECKOIO
PEHTFEHOBCKOTO U31y4YeHUA NaJaeT Ha paccemBatoLlee
BelLecTBo. Mpn 3TOM A/IMHA BOJIHbI U3/ly4EHWUA, PACCEAHHOTO NoA,
yrnamm 60° 1 120°, oTanyatoTc Apyr oT gpyra B 2 pasa. Cuutas,
YTO pacceaHne NPOUCXOANT Ha CBODOAHbIX 3NEKTPOHAX, HANTH
O/IHY BOJIHbI Nagatoutero nsnyyeHma. Oteet: 1,2 nm.

3apaHue 24. KpacHada rpaHnua  ¢otoadpdekta ana
HEKOTOpPOro meTasnna pasHa 275 Hm. Haitu: 1) paboTty Bbixoaa
3NEKTPOHA U3 3TOr0 MeTaNNa, 2) MaKCMMAJIbHYIO CKOPOCTb
3/1eKTPOHOB, BbIPbIBAEMbIX U3 3TOFO MEeTaN1a CBETOM C A/JIMHOM
BO/IH 180 HM, 3) MAKCMMAbHYIO KUHETUYECKYIO SHEPTUIO 3TUX
anekTpoHos. OTseT: 4,523B; 9,1-10° m/c; 2,383B.

3apaHue 25. InekTpoH obagaeT KMHeTndeckon aHeprmeld 30 3B.
Onpeaenntsb AebpoNeBCKyo ANNHY BOMHbI 31eKTpoHa. Bo
CKO/IbKO  pa3 U3MEHUTCA 3Ta AJ/IMHA BO/IHbI, €CAN KMHEeTUYEeCKan
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3Heprua ymeHbwntca Ha 20%? OTgeT: 2,2‘10'10 m; 1,12,

3apaHue 26. MNpn ABUKEHUN YacTULLbI BAOAb OCU X CKOPOCTb €€
MOKeT BbITb OonpegenieHa ¢ TOYHOCTbIO (oWwmnbKoi) ao 1 cm/c.
HaiTn HeonpeaeneHHOCTb KOOPANHATLI, €C/IN YacTULLEN
aBnseTca: 1) anekTpoH, 2) aopobuHKa maccomn 0,1r. OteeT: 0,01m;
10%m.

3apgaHue 27. Yactmua HaxoamnTca B 6eCKOHeYHo rnybokom
OHOMEpPHON NOTEHUMANbHON MMEA MUHUMAJIbHYIO SHEPTULO.
KakoBa BeposTHOCTb OBHapyXKEeHUs YacTmLbl B CPpeaHEN TPETU
ambl? OTBeT: 0,609.

3apaHue 28. Onpegenntb AANHY BOHbI, COOTBETCTBYIOLLYHO
TpeTbei NMHuK cepum banbmepa: 1) B cnekTpe MsnyyeHun
BOAOPOAa, 2) B cnekTpe usnyyeHusa noHa renua. OTeeT: 434Hm,
109HM.

3apaHue 29. Onpegennte nepuog nonypacnaga v

- Bi , ecnn nssectHo, uto

Ha4a/IbHYIO aKTUBHOCTb BUCMYTA
BMCMYT maccolt m = 1, BbibpacbiBaeT 4,58-1015 6 —vactmy,3al
CeKyHAay. Bo cKo/bKO pas M3MEHUTCA aKTUBHOCTb 3a mecsal,?

OTBeT: 5 cyTOK; 64 pasa.

3apaHue 30. Aapo 6epunnma-7 B-pagMoaKTUBHO MO CXeme
K-3axBaTa. 3anucatb peakunio. Kakune yactuubl npu aTom
obpasoBanuch?

3apgaHue 31. BolumcanTtb B a.e.Mm. maccy sgpa °c,y
KOTOPOTO SHEpPruA CBA3W Ha OAMH HYKJOH pasHo 6,04 M3B.
Oteet: 10,0135 a.e.m.

3apgaHue 32. ConHeyHan NOCTOAHHAA AN 3eMnu (aHeprusa
COJIHEYHOrO M3/1ly4eHMA, NaJAOLWEro B e4MHULY BPEMEHWN HA
eAVHULY Naolaam B NnepneHanKyIApHOM HanpasaeHnKn) paBHa
1370 ﬂ,)K/C'MZ. Onupanck Ha 3Ty BE/IMYNHY, HaNZMUTE, CKONbKO NO
Macce BOAOPOAA BbIrOPAET eXXeCeKyHAHO BHYTPU CONHLA, eC/N
N3BECTHO, YTO UCTOYHUKOM 3HEPIMN CO/HL,A ABAAETCA CUHTE3
yeTblpex agep Bogoposa ¢ obpasosaHmem agpa reaunsa-4. OTeerT:
630 mAH.T/c.

MK-2.3

OcyuwecTtsnser
KOHTPO/b
pe3ynbTaTos
0byyYeHMs yyaLmxcs
no GpM3nYeCcKnm
ANCUMNNMHAM

MpumepHbIii NnepeyeHb BONPOCOB U 3a4aHUIA NO NPAKTUYECKUM
3aHATUAM

9 cemectp




Koa
KOMMeTeHLMN

NHankaTop
OOCTUKEHUA
KOMneTeHumm

OueHoYHble cpeacTsa

Ne 1 «anMEHeHMe 3aKOHOB COXpaHeHUA anAa onpeaneneHna

CKOPOCTM noneTa nynan»

6.

10.

11.

MpuBeauTe nNpumMepbl CWA, AO3OWWUX  pasHble  BUAbl
noTeHUManbHOM 3Heprun. Kakme U3 HUX MPUCYTCTBYHOT B
OaHHoW paboTte? M306pasuTe cxemy 3SKCMepUMEHTasIbHOM
YCTAHOBKM W YKaXUTe Ha Hel cunbl, AeicTBylOLIME Ha BCe
TeNa, BXOAALLME B CUCTEMY, B KaXKblii MOMEHT BpeMeHMU.
Kakne BenuumMHbl MMenu KUHeTUYecKas M noTeHuManbHas
SHeprua cUcTembl «NyNA+MasTHUK» B Pa3nNyHble MOMEHTbI
onbiTa? lpeAacTaBbTe CXeMy W3MEHEHUA KUHETUMYECKOn W
noTeHUManbHOM 3HePrMmn CUCTEMbI.

Ona KakMx MOMEHTOB BpemMeHM B AaHHOM 3KCNepumeHTe
MOXHO TMPUMEHATb 3aKOH COXPaHEHUs MeXaHMYeCKoW
SHepruu, a ANA Kaknx Henlb3a 1 nodemy? Cxema.

0N KakMx MOMEHTOB BPeMeHW B AAHHOM 3KCMepumMeHTe
MOKHO MPUMEHATb 3aKOH COXpPaHeHMs WMNynbca, a AnA
KaKuUX Henb3A 1 nodemy? Cxema

Mcnonb3ya 3aKoHbl coxpaHeHus noayunte dopmyny ans
pacyeTa CKOpPOCTM NosieTa nyau B AaHHOM paboTe.

Kak npoussoautca o6paboTka sKCNepuMeHTaIbHbIX AaHHbIX
B JaHHOM paboTte. KaKk onpegenserca AoBepuTENbHbIN
MHTEPBaN  CKOPOCTM M cpegHss KBagpaTnyecKas
NOrPeLIHOCTb OTK/IOHEHNA MaATHMKA?

Ne 4 «AccnepoBaHme BpawaTeibHOMO ABUMXKEHMA TBEPAOro Tena

BOKPYT HENOABUKHOW OCU»

2.

10.

11.

12.

KakoB xapakTep 3aBMCMMOCTM MOMEHTa WHEepuuu OT
PaCCTOAHUSA, Ha KOTOPOM HaxXoAUTCA TeN0 OT OCU BpaleHun?
B gaHHoO paboTe. MNocTpolite rpadmnK 3TOM 3aBUCMMOCTH.

Kak 3KcnepuMmeHTanbHO onpegenseTcd MOMEHT WHepuuu
Tena B AaHHoM nabopaTtopHon pabote?

Kakne 3aKoHbl COXpaHeHMA MpPUMEHAloTCA A4/1a BblBOAA
pacyeTHblx ¢opmyn? [MMonyumte dopmyny pas pacyeta
MOMEHTA MHEPLMMN MAATHUKA.

KaKkoBa 3aBUCMMOCTb YI/I0BOTO YCKOPEHUS Tena OT MOMEHTA
NPWIOXEHHbBIX K HEMY CUN W MOMEHTa WHepumn Tena?
MocTpoiite rpadmK 4aHHON 3aBUCMMOCTU

Kak Ha masiTHMKe Ob6epbeka MoryT 6biTb onpegeneHsi
YrI0BOE YCKOPEHWE, MOMEHT AENCTBYIOWMX CUA U MOMEHT
nHepuum?

Kak B paHHOM paboTe paccyuTbiBaeTca MOrpeLHocTb
onpeaeneHna MOMEHTa WHepuMM Tena OTHOCUTE/IbHO
NPOW3BOJIbHOW OCY BpaLLeHUA?

MpoaemMoHCTpUpYiTe BO3MOMKHOCTb MNPUMEHEHUA Cpeabl
Microsoft Excel (unu pgpyroit cpeabl) gna 06paboTKu
3KCNEepPMMEHTA/IbHbIX AaHHbIX.

Ne 5 «OnpeaeneHune xapakTepPUCTUK 3aTyxatoLLmx KoiebaHuii

¢M3M‘-IECKOFO MaATHUKa»
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10.

11.

12.

13.

14.

Moyemy KonebaHWs MasTHUKa B pOaHHOM pabote 6yayTt
3aTyXaloLWMMM, AaXKe NPU BbIK/IIOYEHHOM 31EKTPOMArHuTe?
3anuwnTe ypaBHEHMA  3aTyXaloWMX W Hes3aTyXalowmx
KonebaHW, CpaBHUTE UX.

Kak amnautypa 3aTyxalowmx KonebaHwuit 3aBUCUT  OT
BPEMEHMU U OT Yncna KonebaHuin?

KakoB @U3MYECKUIA CMbICA BEAMYUH MPUMEHUTENBHO K
AaHHOM paboTe: HavyasnbHas amMnauMTyaa KonebaHui,
HavyanbHasa ¢as3a KonebaHUin, KpyroBas 4actoTa KonebaHui,
nepuvos KonebaHwuit, KoapPpuUMeHT 3aTyxaHuA, BpPeEMS
penakcaumu, norapuPMmUYECKUin OEeKpeMeHT 3aTyxaHus,
[06pOTHOCTb. Kak OHKM meHstoTcs ¢ poctom U?

Kak MeHATCA XapaKTepUCTUKM 3aTyXatowWwmx KosnebaHui
HayanbHas amnauMTyga KonebaHwi, HavanbHaa  ¢asa
KonebaHW, KpyroBas 4actoTa KosebaHui, nepuos
KonebaHun, KoapPpuuMeHT 3aTyxaHua, Bpems penaKkcaumu,
norapudmmUYecKnin 4eKpPeMeHT 3aTyxaHusa, JOBPOTHOCTb ecnun
OZMH M3 NapamMeTpoB AaHHOIO GU3MYECKOro ManaTHUKa: |, m,
L, k yBennuutca (nMbo ymeHbWNTCA) Npu GUKCUPOBAHHbIX
3HAYeHMAX OCTaBLUMXCA?

Ona  dero, B [AaHHOM pabote, rpaduKM CTPOAT B
norapudommyeckommacwtabe?

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MNPUMEHEHMA cpeabl
Microsoft Excel (unm papyroit cpeapl) ana o06paboTkM
3KCNepMMEHTaNbHbIX AAHHbIX.

No 11 «M3yyeHne CTaTUCTUHECKNX 3aKOHOMEPHOCTEN»

5.

KakoBo pacnpeseneHve apobu No AYerkam Ha [AOCKe
lanbToHA? Kakoe pacnpepeneHne aHalOrMYHO AaHHOMY B
MKT?

KakoBo pacnpegzeneHune 3/1eKTPOHOB MO MOAY/IH0 CKOPOCTU B
AaHHoM pabote? YTO npoucxoguT NpU U3MEHEHUM
HanpsaXXeHWA Hakana?

Kakue cratucTMyeckue mMetogbl NMPUMEHAIOTCA B AaHHOWM
pabote?

MpoAEMOHCTPUPYITE BO3MOXKHOCTb MNPUMEHEHUS cpeapbl
Microsoft Excel (unu pgpyroii cpeapl) ana 06paboTKM
3KCMEePUMEHTA/IbHbIX AAHHbIX.

Ne 14 «OnpegeneHue nokasatena agmabatbl metogom KnemaHa

n esopma»

6.
7.

Ob6bACHUTE X04 3KCNEePUMEHTa 1 pe3ybTaTbl pacyeTa.
HasoBuTe npouecchl, Npoucxoaswme C rasom, B Xoae
3KCMepuUMeHTa Y M306pasuTte mx rpadpuyecku.

3anuwuTe ypaBHeHWs AnA BbiBoZa GOpMynbl NokasaTens
agnabatsbl.

MpoAEeMOHCTPUPYITE BO3MOMKHOCTb MPUMEHEHMA Cpeabl
Microsoft Excel (unu pgpyroii cpeapl) ana 06paboTKM
3KCNEPUMEHTANbHbIX AaHHbIX.

10. Kak B gaHHOM paboTe MWHUMMBMPYETCA MOrPEeLIHOCTb
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IKCNEPUMEHTA/IbHbIX ,D,aHHbIX?

Ne 21 «UccneposaHume INNEKTPOCTATUYECKOIo NosA C NOMOLUWbo

30HAa»

5.

YTo TaKoe HanpaKeHHOCTb 3/1eKTpuyeckoro nona? Kak
rpadmyeckn NpeacTaBUTb pacnpeseneHne HanpsKeHHoOCTU B
pa3sHbIX TOYKaX 3/IEKTPUYECKOrO Nos B AaHHOM paboTe?

Yto Takoe noTeHuMan 3nekTpocTaTudeckoro nons? Kak
rpaduyeckn npeacTaBuUTb pacnpegeneHne noTeHuuana B
pa3HbIX TOYKAX 3/IEKTPUYECKOrO Nos B AaHHOM paboTe?
Yemy paBHa paboTa no nepemelleHMO 3apsga BAONb
3KBMMOTEHUMNANbHOM NOBEPXHOCTM W MO  3aMKHYTOMY
KOHTYpPY,  OrpaHMYEHHOMY  Yy4acTKaMM  CWU/OBbIX U
3KBUMOTEHUMANbHbIX  AUHWUI?  Bblumcante paboty no
nepemeLLeHu1to 3apaga No 3a4aHHON TPAEKTOPUMN.

Kak M3MeHUTCS KapTMHa CUMNOBbIX M 3KBMMNOTEHLMASbHbIX
JVHUI NpU  yBeAuYeHUU (yMeHbLLIEHUU) HanpPAMKEHHOCTU
MeXAY 3N1eKTpoaammn?

Ne 24 «PacwmnpeHne npegena nusmepeHmsa amnepmeTpa

NOCTOAHHOIO TOKa»

8.

10.

11.

12.

13.

14.

KakoB  npuHUMn  OEWCTBUS  3/1IEKTPOM3MEPUTENbHbIX
NPMBOPOB MArHUTO3NEKTPUYECKOTO U 3NEKTPOMArHUTHOTO
TMNa, NPUMEHseMbl B AaHHOW paboTe?

YTO Ha3bIBAlOT TOKOM MOJIHOTO OTK/JIOHEHMUS U HanpsxKeHUeM
NOJIHOIO OTKNOHEHMUA 3N1eKTPoOn3IMepuUTebHOro npnbopa?
Kakum o06pa3om BK/IOYAOT amMnepmMeTp M BONbTMETP B
SNEKTPUYECKYIO LeMNb 417 U3MEPEHUA TOKa U HanpsxKeHua?
MpoAeMOHCTPUPYITE HaBbIKW BKAKOYEHUS 3TUX NpMbOpPOB B
3/IEKTPUYECKYIO LieMb.

Yto Takoe WyHT? [ns 4Yero M Kak OH wucnosb3yetcs?
MpoAeMOoHCTPUPYIUTE NCMONb30BaHME LIYHTA.

YT0 Takoe pobaBoyHoe conpoTmMBaeHne? 1A Yero u Kak oHo
ncnonb3yetca? MpoaemoHcTpupyitTe NCMNo/sib30BaHue
[06aBOYHOro CONPOTUBEHUA.

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MNPUMEHEHMA cpeabl
Microsoft Excel (unm ppyroit cpegpl) anAa o6paboTku
3KCNEPMMEHTA/IbHBIX AAaHHbIX.

Kak B fgaHHOW paboTe MWHUMMUIMPYETCS MOrpeLHoCTb
3KCNEPMMEHTA/IbHbIX AaHHbIX?

Ne 28 «OnpeaeneHne MHAYKTUBHOCTM KaTyLWKN U MarHUTHOWM

NPOHULAEMOCTN GEPPOMArHUTHOTO TeNa»

5.

Kakne npubopbl NpuMMeHAAUCb B [AaHHOW paboTe ans
onpeaenusa NapameTpoB NOCTOAHHOIO U NepPeMeHHOro ToKa?
MNonyunte dopmyny ana pacyeta MOJSIHOrO COMPOTMBAEHUSA
Lenu nepemeHHOro TOKa, MCMOJib3yemol B gaHHoW paboTte
(nnn npeacTaBneHHoOM NpenoaasaTenem).
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7. Kak onpeagenAanacb WMHAYKTUBHOCTb KaTyWwKn B lCI,aHHOl\;1

pabote? Kakum ewe cnocobom MOXKHO oOnNpeaenvTb
WHAYKTUBHOCTL?

8. TpoAeMOHCTPUPYINTE BO3MOMKHOCTb MNPUMEHEHMA Cpeapbl

Microsoft Excel (unn pgpyroit cpegbl) pns 06paboTku
3KCMNEepPMMEHTA/IbHbIX AaHHbIX.

10 cemectp

Ne 32 «OnpegeneHue paguyca KpMBU3HbI IMH3bI U NOJIOCHI
nponyckaHua ceeTodpuabTpa C NOMOLLBIO Kosel, HbioToHa»

5. Kak obbscHAeTca nosisneHue Koneu, HoloToHa?

6. Monyunte dopmynbl ANA pacyeTa pPagMycoB TeMHbIX U
CBET/bIX Koneu, HbloToHa.

7. Nonyunte dopmyny ans onpeneneHva pagmyca KpUBWU3HbI
JINH3bI.

8. Kak B pgaHHOM paboTte MMHUMUIMPYETCA MOrpPeLlHOCTb
3KCNEePUMEHTAJIbHbIX AAaHHbIX?

Ne 34 «OnpeaeneHue AJIHbI CBETOBOM BOJIHbI U XapaKTePUCTUK
ONOPAKLMOHHON peLleTkn»

5. KakoBbl napameTpbl M XapaKTEPUCTUKM AUDPAKLMOHHON
peLeTKn, NPUMEHAEMON B 3KCNepUMeHTE?

6. Monyunte dopmyny pna onpepeneHna ANVMHbI CBETOBOM
BOJIHbI Npy agndpakumm Ha ANPpPaAKLMOHHON peLueTKe.

7. KakoBO npaKTuyeckoe npumeHeHue  AUPPaKLUOHHbBIX
peLeToK?

8. Kak B [JaHHOW paboTe MWHMMMIMPYETCA MOrPeLHOCTb
3KCNepMMeHTaNbHbIX AAaHHbIX?

Ne 35 «OnpegeneHve KOHLEHTPaLUnM pacTBOPOB Caxapa u
MOCTOSIHHOW BPALLEHMUA»

5. Ha ocHOBe KaKoro fiBieHNA ONpeaensetca KOHLEeHTpauus
pacTBopa caxapa B AaHHOM 3KCnepumeHTe?

6. [loAcHWTe YCTPOMCTBO U NPUHLMN AeNCTBUA NPM3Mbl HMKONA

7. TloAcHWTE YCTPOMCTBO WM MPUHUMN AENCTBMA MOAYTEHEBOro
caxapumetpa

8. Kak B pgaHHON paboTe MUHMMW3MPYETCA MOrpewwHoCTb
3KCNEePUMEHTa/IbHbIX JaHHbIX?

N2 36 «CHATME BOSIbTAMMEPHbIX XapaKTepUCTUK GoTo3IemeHTa U
onpeaeneHvne ero YyBCTBUTENbHOCTU»

6. [lpoaHanusnpyiite noayyeHHble B 1abopaTopHoM pabote BAX
7. Kak onpegensetcA nNocToAaHHaa [lnaHKa B JaHHOM
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10.

aKcnepumeHTe?

Kak B fJaHHOM paboTe MWHUMM3UPYETCA MOrpeLHoCTb
3KCNepUMEHTaIbHbIX AaHHbIX?

Kak B pgaHHOM paboTe paccyMTbiBaeTcAa MOrpewHocTb
onpeneneHusa NnoctoaHHoM MnaHKa?

MpoAeMOHCTPUPYNTE BO3MOXKHOCTb MPUMEHEHUA cpeabl
Microsoft Excel (unu pgpyroit cpegbl) pns 0b6paboTKM
3KCNepMMEHTaNbHbIX AAHHbIX.

Ne 41 «MccnepoBaHue Bo3bYyKAEHMA aTOMOB rasa»

5.

Ob6bAcHUTE  NpuMHUMN  onpeaeneHus BO3OYKAEHHDIX
COCTOAHMIA aTOMOB ra3a B 3KCNepumeHTe?

MoAcHUTE NpUHLMN PaboTbl 31EKTPOHHOM IaMMbl

B KakomM pguMana3oHe 3/1EeKTPOMArHUTHbLIX BOJIH  NIEXUT
n3ny4yeHme Bo3OYKAEHHbIX aTOMOB MAPOB PTYTU U NoYemy?
Kak B QJgaHHOM 3KcnepumeHTe onpegensetrca obnactb
NIOKaNM3auMM  3N1eKTPOHA M KaK MONYyYeHHble JAaHHble
COTrNIacyloTCs C TEOPETUYECKMMM NPEANOChINKAMMU?

Ne 42 «Onpep,eneHme rNaBHbIX KBAHTOBbIX YUCEN BO36y)Kp,EHHbIX

COCTOAIHMIA aTOMa BoAOpOAa»

5.

MosicHUTe yCTPOMCTBO M NpuHUMN pPaboTbl CNeKTpocKkona,
MCMNONb3yeMOoro B AaHHOM paboTe

Monyunte dopmyny ana onpesesvHUA TNaBHbIX KBAHTOBbIX
yncen Bo3bYKAEHHbIX COCTOAHWI aTOMa BOAOPOAA WU APYIUX
BOAOPOAONOA06HbIX aTOMOB

YT0 Ha3bIBAETCA rPaLyMpOBOYHbIM FpaduKom?
MpoAeMOHCTPUPYITE BO3MOMKHOCTb MNPUMEHEHMA cpeabl
Microsoft Excel (unu ppyroit cpegpl) ana o6paboTku
3KCNEPUMEHTANIbHbIX AaHHbIX

Ne 51 «WM3yyeHne 3aKOHOMEpPHOCTEW O-pacnasa»

6.

o N

YTOo Takoe aKTMBHOCTb PAAMOAKTUBHOIO 3/IEMEHTa, ee
BblYMC/IEHUE U eANHULBI U3MEPEHUS.

B uem coctouT 3akoH leirepa - Hettona?

KaK oueHWTb 3HEPruto a - 4acTuLbl?

YCcTpoiCTBO M NpUHLUMN paboTbl cdeTumKa lelirepa-Mionnepa.

. MpoaemMoHCTpUpyitTe BO3MOKHOCTb MPUMEHEHMS Cpeabl

Microsoft Excel (unu pgpyroit cpeagbl) gna 06paboTKM
3KCNEepMMEHTaIbHbIX AaHHbIX

Ne 53 «OnpegeneHMe MakCMMabHOM 3Heprun B-yactmuy, n

naeHTUMKaLMA PaLMOAKTUBHBIX MPENapaToB»

5.

6.

Kakue 1M3BecTHbl pasHoBUAHOCTM 6eTa-pacnaga? Kakasa us
HWUX UCCaeayeTca B AaHHOM 3KcnepumeHTe?
B Kakux gManasoHax Haxo4AaTCcA nepuoapl noaypacnaga u




Koa
KOMMeTeHUuMmn

NHankaTop
OOCTUKEHUA
KOMneTeHumm

OueHoYHble cpeacTsa

aHeprum beTta- pacnaga NPUPOAHbIX PaANOHYKANA0B?
7. KaKoBbl OCHOBHble 0COH6EHHOCTM B3aUMoaencTBumA
6eTa-4acTuL, C BeLecTBOM?
MpoaeMOHCTPUPYNTE BO3MOMKHOCTb NPUMEHEHNSA Cpepbl
Microsoft Excel (nnn apyroi cpeabl) ana o6paboTku

IKCNEPUMEHTA/IbHbIX AaHHbIX.




6) NopsaaoK NpoBeAeHMA NPOMEKYTOUHOM aTTecTauum, NoKasaTeau U KpUTePUKU OLLeHUBaAHWUA:

MpomexKyToYHan aTTecTauma no aucumnanHe «MpakTMKym no peleHunto 3a4a4 NoBbILWEHHOMN CAOXKHOCTH
LWKOIbHOTO Kypca GM3MKN» BKAOYAET TEOPETUYECKUE BOMPOCHI, MO3BONAIOLWME OLEHUTb YPOBEHD
YCBOEHMSA 0byYatoWMMmMCA 3HAHWUI, M NpaKTUYecKue 3a4aHns, BbIBAAIOWME CTEMNEHb
chOpPMUPOBAHHOCTU YMEHUI U BlageHUIA, npoBoanTca B popme 3adeTa (9 cemecTp) u B popme 3a4eTac
oueHKom (10 cemecTp).

9K3aMeH Mo AaHHOM AUCUMN/INHE NPOBOAMTCA B MMCbMEHHOM popme Mo 3K3aMeHaUNOHHbIM bunetam,
KaXKabll M3 KOTOPbIX BKAOYAET AECATb 3a4aY.

Mokazamenu u Kpumepuu oyeHUBAHUA 3a4emad ¢ OYeHKoii:

— Ha OLEHKY «oTAn4YHOY» (5 6annoB) — obyyaloWMNCA 4EMOHCTPUPYET BbICOKUIN YPOBEHD
chOPMMPOBAHHOCTN KOMMETEHLMIA, BCBCTOPOHHEE, CMCTEMATUYECKOE U [TyboKoe 3HaHue yyebHoro
maTtepuana, cBoboaHO BbINOMHAET NPaKTUUYECKME 334aHNSA, CBOBOAHO ONEPUPYET 3HAHMAMM,
YMEHUAMM, MPUMEHAET UX B CUTYaLMAX NOBbILEHHOM C/IOXKHOCTU.

— Ha OUEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUN YPOBEHD
CPOPMMPOBAHHOCTU KOMMETEHLMIA: OCHOBHbIE 3HAHUSA, YMEHUS OCBOEHbI, HO AOMYCKatoTCA
He3HauuTeIbHble OWNOKKU, HETOYHOCTH, 3aTPYAHEHWUS NPU AHAIMTUYECKUX ONepaumsax, nepeHoce
3HaAHWI U YMEHWIN Ha HOBblE, HECTAHAAPTHbIE CUTYaLLUMN.

— Ha OLEeHKY «yA0BAETBOPUTENbHO» (3 6anna) — obydatoWwminics 4EMOHCTPUPYET NOPOroBbIi YPOBEHb
CPOPMMPOBAHHOCTU KOMMETEHLMNI: B XO4E KOHTPO/IbHbIX MEPONpPUATUIA AOMNYCKaOTCA OLWMOKK,
NPOSABAAETCA OTCYTCTBMUE OTAE/bHbIX 3HAHWI, YMEHWNI, HABbIKOB, 06YYalOLLMIACA UCNbITbIBAET
3HauMTe/IbHblE 3aTPYAHEHMA NPU ONEPUPOBAHNN 3HAHUAMM U YMEHUAMMU NPU UX NEPEHOCE Ha HOBble
CUTyaLuu.

— Ha OLUEHKY KHeyA0BNeTBOPUTENbHOY (2 banna) — obyyaloWwminca 4emoHCTPUpYeT 3HaHMA He 6onee
20% TeopeTUYeCcKoro maTepumana, 4ONYCKAET CYLLECTBEHHbIE OINMOKN, HE MOXKET NoKasaTb
WHTENIeKTYa IbHble HaBblKW PeLUeHUs NPOCTbIX 3a4au4.

— Ha OLEeHKY «Heya0BneTBoOpUTENbHO» (1 6ann) — obyyaloWwminca He MOXKET NOKa3aTb 3HAHMA Ha YPOBHeE
BOCNpOM3BeAEHUA N 06BACHEHUA MHPOPMALMKN, HE MOXKET NOKa3aTb UHTENNEKTYaIbHbIE HABbIKK
pelueHna NPOCTbIX 3a4au.

Mokazamenu u KpumMepuu oyeHU8aHUA 3a4ema:

- Ha OLLEHKY «3a4TeHOo» 0byYaloWwmnnca 4eMOHCTPUPYET YPOBEHb, HE HUMKE NOPOroBoOro,
cHOPMMPOBAHHOCTM KOMMETEHLMIA: B XOA4E KOHTPO/IbHbLIX MEPOMPUATUIA MOTYT AOMYCKATbCA OLUNMOKMN,
MOXKET NPOABAATLCA OTCYTCTBUE OTAE/IbHbIX 3HAHMI, YMEHWI, HAaBbIKOB, 0byYatoLWLMIACA MOTYT
MCMbITbIBAET 3HaUUTENbHbIE 3aTPYAHEHUA NPU ONEPUPOBAHMMN 3HAHUAMMN U YMEHUAMM NPU UX NepeHoce
Ha HOBble CUTYaLUN.

- Ha OLEHKY «He 3a4YTeHO» 06y4YaloWMIACA He MOKeT NoKa3aTb 3HaHWUA Ha MOPOroBOM YPOBEHb
cPOPMMPOBAHHOCTU KOMMETEHLNN, T.€. 0byYatoLmMiica He NOKa3biBaeT 3HaHWe OCHOBHOIoO maTtepuana B
obbeme, HeobxoAMMOM A4 NpeacToallei npodeccnoHasbHON AeATEeNbHOCTU; He cnocobeH
aprymeHTUMPOBaHHO U NOC/eA0BaTeNbHO U3araTb, AOMNYCKaeT rpybble OWMBKM B OTBETAX; HE MOKET
NoKa3aTb MHTENNEKTYya ibHble HaBbIKM pelleHna NPOCTbIX 3a4a4. He NOATBepP)KAaeT 0OCBoeHMe
KOMMeTeHUMI, NpeayCcMOTPEHHbIX NPOrPaMMOiA.



